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ruL Y UNSATURATED FATTY ACIDS AS PART OF REACTTS^ 
STRUCTURES FOR LATEX PAINTS: THICKENERS. SURFACTANTS 

AND DISPERSANTS 



BACKGROUND OF THE INVENTION 



Field of the Invention 



lOOOl J Water-base latex paint is comprised of an aqueous dispersion of pigments 

and latex particles that impart substrate hide, water resistance, and durability to 
the soUd paint film. Other components such as dispersants, surfactants, and 
thickeners are added to the liquid paint to maintain a stable dispersion and 
suspension of the pigments and latex particles. Solvents, bases, defoamers, and 
biocides are also incorporated to improve liquid stability, application peiforaiance 
and film formation properties. The chemical composition of water-base latex: 
paints is designed to allow dispersion of components in water, yet maintain water 
resistance upon curing and forming a dry paint film. Essentially, the 
compositions are designed to contain a hydrophobic component for water 
resistance as a paint film, and a hydrophilic component to improve stabifity, 
solubility, and dispersion in the liquid aqueous phase. 
I0002J A latex polymer is a high molecular weight component which imparts 

water resistance and durability to the dry paint, film. These latex polymers 
include polymerization and co-polymerization products of: vinyl acetate, acrylic 
acid, methaciylic acid, styrene, alpha-methyl styrene. butadiene, aoylates, 
methacrylates, vinyl chloride, vinylidene chloride and acrylonitrile containing 
monomers. Particularly important are polymers and co-polymeis of alkyl 
acrylates, alkyl methaoylates, styrene, and vinyl acetate. 
3J Nonionic suifiictants, nonionic and anionic dispersants, nonionic 

thickenns, anionic alkali swellable thickeners, and water soluble ceUulosic 
thickeners are used in paint compositions to separate, suspend and stabilize latex 
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particles and pigment particles. Generally, the structures of these paint 
components contain a hydrophobic functionality synthetically combined with a 
hydrophilic functionality. Inorganic pigments are relatively heavy particles that 
would agglomerate and settle at the bottom of a container of latex paint without 
the use of anionic surfactants as well as various dispersants and thickeners for 
suspension. 

[0004] Latex polymers arc the film-forming portions of the paint film, and are 

prepared by an emulsion polymerization reaction- Aggregation of polymer 
particles is typically discouraged by including a stabilizing surfactant in the 
polymerization mix. In general, the growing latex particles are stabilized during 
emulsion polymerization by one or more surfactants such as an anionic or 
nonionic surfactant, or a mixture thereof, as is well known in the polymerization 
art. Many examples of surfactants suitable for emulsion polymerization are given 
in McCutcheon's Detergents and Emulsifiers (MC Publishing Co., Glen Rock, 
N.J.), published annually. Generally, emulsion polymerization consists of using 
nonionic surfactants to create monomer micelles within the water phase. 

[0005] Nonionic surfactants are generally low molecular weight hydrophobic 

carbon chains that also contain hydrophilic segments. Upon addition of sufficient 
surfactant and mechanical agitation, the hydrophobic end groups associate with 
each other to form micelles, and the hydrophilic segments extend into the water 
phase. 

[0006] The micelles are a locus for the polymerization reaction. The 

hydrophobic monomers, initiators, and terminators of the polymeric reaction 
migrate within the micelle. As the polymerization reaction progresses, the 
polymer products are* suspended within these micelles. Such emulsion 
polymerization produces latex polymers that are contained in the micelles. Once 
added to the latex polymer emulsions, associative thickeners can also suspend 
these micelles through partial absorption of the thickener's hydrophobes into the 
micelle. The thickener's hydrophobes associate with the hydrophobic polymer 
and the micelle's nonionic surfactant hydrophobic component as well as other 
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thickener hydrophobes to create hydrophobic networks. These networks increase 
viscosity, suspension and separation of polymer miceiies. 
(0007) The effectiveness of the latex polymer in forming a film after the paint has 

been deposited upon a surface depends upon the glass transiUon temperature (Tg) 
of the polymer and the temperature at which the paint film is allowed to dry. 
Coalescing aids, compounds compatible with the polymer, have been used in 
latex paints to plasticize (soften) the latex polymer to allow the formation of a 
continuous film with optimum coating properties once the water has evaporated. 
Without the coalescing aid, the coatings may crack and fail to adhere to the 
substrate when dry. Traditionally, such coalescing aids (generally alcohol estera 
and ethers) are volatile and leave the film after diey have enabled tiie polymer to 
coalesce into an integral fUm. Once the coalescing aids are gone, the original 
hardness of the polymer, defined by its initial Tg. returns yielding a tougher and 
more resistant coating. 

[0008] The linkages through which a hydrophilic group and a hydrophobic group 

are combined in a single component or additive are critical in maintaining the 
structural integrity and avoiding compositional degradation. Hydrolysis is tiie 
major reaction that can occur in an aqueous environment. Thickeners, 
surfactants, and oUier components generally use ester, ether, or uretiiane linkages 
to combine the hydrophilic and hydrophobic moieties. The choice of linkages is 
determined by cost, process feasibility, and end use value. 

[0009] Ester linkages can be susceptible to hvdrolvsis to varvin., H^ar^. 



depending upon the stracture of die ester and its chemical environment If the 
ester is hydrolyzed. the end use fimctionaUty is reduced or terminated and in-can 
stabiUty is no longer provided by the additive. One or more carbon chains 
attached near the ester Unkage create stearic hindrance and afford some protection 
for tiie ester carbonyJ ftom hydrolysis. The art teaches alkali swellable 
hydrophobic thickeners which utilize an ester linkage. Ester linkages are found 
on hydrophobic ester alcohols used as coalescing aids. These coalescing aids 
migrate to the hydrophobic interior of a latex micelle. Components widiin 
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hydrophobic portions of a micelle are shielded from water contact which help to 
feduce cleavage by hydrolysis. 
[0010] Ether linkages arc moi« stable under hydrolytic conditions than ester 

linkages. Ether alcohol solvents are used as drying solvents for water base paints 
although these composiUons also act as coalescing aids. Glycol ethers generally 
reside in the water phase of the paint; therefore, the ether linkage is helpful to 
prevent hydrolysis. 

[0011] Urethane bonds are useful chemical bonds for components that require 

functionality within the water phase of the paint. Usually one or more 
hydrophobes are incorporated in isocyanate containing compounds. This adduct 
is reacted with a hydroxy-containing water-soluble component, resulting in a 
urethane linkage. Urethane linkages arc much less prone to hydrolysis than ester 
linkages, and are thecefoic used extensively in ethoxylated polyurethane 
thickeners and associative alkali swellable thickeners. 
[0012] Generally the hydrophobe group is a nonyl-phenol. octyl-phenol or 

octadecyl. The general structure is a substituted phenol ring containing a carbon 
chain of various lengths. The hydroxyl group of the phenol is the locus for 
chemically attaching a hydrophilic ftinctional group to yield an additive with the 
functionality of a surfactant or thickener. The reaction can vary based on the 
linkage requirement for hydrolytic stability. 
[0013] Thickeners, also referred to as riieology modifiers, have several roles in 

aqueous systems. They increase viscosity, maintain viscosity at required levels 
under specified processing conditions, provide improved stability, pigment 
suspension and appUcation properties. Thickeners are used in coatings to impart 
viscosity through water-soluble hydrodynamic thickening (hydrogen bonding) 
and hydrophobic associative thickening mechanisms. The hydrophobic and 
hydiophobic/hydrophilic balance are critical to control the suspension. How and 
stability/suspension properties of paint Thus, thickeners can be used to control 
the balance of hydrophobic and hydrophilic properties, and, consequently, the 
degree of water sensitivity in a paint film. 
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[0014] Many natural and synthetic thickeners are known. Natural thickeners 

include, for example, casein, alginates, xanthan gum, gum tragacanth, and 
modified celluloses, such as methyl cellulose, hydroxyethyl cellulose, 
hydroxypropyl cellulose and carbomethoxy cellulose. These natural products vary 
in their thickening efficiency and generally provide poor flow and leveling 
properties. They arc subject to microbial attack and require the additional 
presence of antimicrobial agents. Synthetic thickeners include various acrylic 
polymers and maleic anhydride copolymers. Polyurethanes have found particular 
application as latex paint thickeners. Thickening properties of some of these 
thickeners are found to be one or more of the following: pH dependent, 
hydrolytically unstable, inefficient thus requiring large amounts of thickener to 
effectively increase viscosity, and/or sensitive to various components normally 
found in aqueous coatings. 

[0015] A variety of methods have been used to improve the thickening properties 

of aqueous solutions. For example, the effect of added surfactant on aqueous 
phase viscosity in the presence of hydrophobically-modified urethane-ethoxyiate ' 
polymers is disclosed by M. Hulden in Colloids and Surfaces A: Physicochemical 
and Engineering Aspects, 82, pp 263-277 (1996). 

[0016] Hydrophobe-modified, water-soluble polymers, e.g., hydrophobically 

modified cellulose ethers, have found extensive use in the latex paint industry as 
additives to provide associative thickening and rheology modification. 
Associative thickening can be described as a thickening mechanism whereby the 
hydrophobic substituents of the polymer molecules interact intra- or 
intermolecularly with other hydrophobes to provide desirable thickening 
characteristics such as high viscosity at low shear. In many cases, the 
hydrophobic substituents of the polymers can affect the rheology of the latex 
composition providing enhanced flow and leveling properties. Typical 
hydrophobic substituents used to derivatize polymers such as cellulose ethers 
include long chain alkyl epoxides, e.g., 1 ,2-epoxyhexadecane and glycidyl ethers 
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with long alkyi chains, e.g., nonylphenyl glycidyl ether. Thus, the hydrophobe- 
modified, water-soluble polymers are additives in latex compositions. 

[0017] Accordingly, hydrophobe-modified cellulose ether derivatives are desired 

which can provide associative thickening and Theological modification properties 
to latex compositions for the purposes of storage and application of the latex to 
a surface to be coated. 

[0018] Cellulose ethers have been used widely in the paint industry as thickeners 

for emulsion paints. Although these products like hydroxyethyl cellulose, 
methylcellulose derivatives, ethylhydroxyethyl cellulose and carboxymethyl- 
cellulose provide the paints with a number of good paint properties, these 
materials demonstrate shortcomings in the area of rheology. 

[0019] Associative cellulose ethers possess better performance properties. 

However, associative thickeners like hydrophobically modified ethoxylated 
uiethanes (HEURS) are not useful as a single thickener in medium to highly 
pigmented latex paints because the amount of binder present in these paints is 
relatively low. Associative thickeners like hydrophobically modified 
hydroxyethylcellulose (HMHEC) were developed. These HMHEC products 
perform well in flow, film build, and spatter resistance in paints as compared to 
products pr^ared with other well known cellulqsic polymers. The HMHEC 
products thicken the paint by dual mechanism, i.e., water phase thickening and 
network formation through hydrophobic interactions, and can, therefore, be used 
as a single thickener. The HMHEC products are hydrophobically modified 
cellulose ether derivative modified with long chain alkyl groups described in 
U.S. Pat. No. 4,228,277 and 4,352,916. Other patents that describe diffmnt 
hydrophobically modified cellulose ethers useful in paints are U.S. Pat. 
Nos. 4,902.733. 5.124.445 and 5.120.838. 
[0020] Thickeners for aqueous solutions, which are effective irrespective of the 

surfactant type, belong to the group of water-soluble polymers. Suitable additives 
here are cellulose derivatives and xanthans. Polyethylene glycol derivatives 
(German Patent 3.140.160). polyol monoethers (European Patent 0.303,187). 
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fatty acid-esterified polyoxyaikylene ethers of glycerol or propane- 1 .2-dioJ 
(German Patent 3.239.564) or other poiyhydric alcohols (German 
Patent 3.843.224). and alkylpolyethylene glycol ether fatty acid esters (German 
Patent 3,54 1 .8 1 3). for example, have also been disclosed. The thickening action 
of these addiUves is presumably due to a highly hydrated lattice build up. 
resulting in the partial immobilization of water. 
[0021] A non-urethane thickener is disclosed in U.S. Pat. No. 3.770,684 which 

teaches latex composiUons containing from about 0.1% to about 3.0% of a 
compound of the general formula R-X-(water soluble polyether)-X-R' wherein R 
and R' are water insoluble hydrocarbon residues; X is a connecting linkage 
selected from the group consisting of an ether linkage, an ester linkage, an amide 
linkage, an imino linkage, a urethane linkage, an sulfide linkage, or a siloxane 
Unkage. U.S. Pat. No. 3,770,684 also teaches that the preferred water soluble 
polycther is a polyethylene oxide polymer having a molecular weight of fix)m 
3,000 to 35,000 or an ethylene oxide-propylene oxide copolymer having a 
molecular weight of from 3,000 to 35.000. 
[0022] A common feature of these thickeners is the simultaneous presence of 

Unear or branched polymers which contain hydrophllic segments (e.g. , polyether 
chains containing at least 5 aikylene oxide units, preferably ethylene oxide units), 
hydrophobic segments (e.g.. hydrocarbon segments containing at least 6 carbon 
atoms) and urethane groups. 

[0023] Typical thickeneis can be categorized into one of the following four 

categories: 

[0024] 1 . CeUulosic thickeners are water-soluble polymers. These thickeneis 

have cellulosic backbones with various molecular weight hydroxyl terminated 
ethyleneoxidechainsextending from the backbone. The water-soluble ethylene 
oxide chains, through hydrogen bonding with the water, swell and increase in 
molecular weight, resulting in an increase in the viscosity of the paint. 
Depending on the molecular weight and variation, as weU as the number of 
ethylene oxide groups, the thickeiier controls- the rtieology of the paint and 
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influences water sensitivity of the coating. An example of a cellulosic thickener 
described in the art is xanthan gum, which is a cellulosic composition containing 
a carboxyl functionality. 
[0025] 2. Hydrophobically modified cellulosic thickeners are water-soluble 

polymers whereby the cellulosic hydroxyl groups have been modified to contain 
a hydrophobic moiety. This type of thickener increases viscosity hydro- 
dynamically through hydrogen bonding interactions with water. The hydrophobes 
associate with other hydrophobic components in the paint composition to form 
a network to increase its associative molecular weight. U.S. Pat. No. 4,218,262 
describes a nonclumping, delayed action viscosity increasing agent comprising 
core particles of xanthan gum and an encapsulating coating of a fat derivative and 
a surfactant wherein the coating has a hydrophilic/lipophilic balance (HLB) of 
from 3.5 to 10. The fat derivative is selected from the group consisting of fatty 
acids and mono and diglycerides of fatty acids. The surfactant is selected from the 
group consisting of alkali metal salts of fatty acids. Methods of forming the 
encapsulated particles are also disclosed. Additionally, U.S. Pat. No. 5,391,359 
describes water dispersible thickeners comprising hydrophilic polymers coated 
with particulate fatty acids or the salts thereof. The composition is a blend of CE 
(CMC), starches and gums with finely divided particulate dispersant (more 
preferably from 2% to 20%) such as fatty acid or fatty acid salts (Al, Ca, Mg & 
Na stereate). Hydrophobic fumed silica was used for comparative purposes. 
[0026] 3. Hydrophobically modified alkali swellable thickeners are 

polymerized with ethyl-acrylate, methacrylic acid, and a hydrophobe such as a 

nonyl-phenol. These thickeners thicken through hydrodynamic and associative 

* 

thickening. 

[0027] 4. Hydrophobically terminated ethoxylated urethane thickeners are 

relatively smaller molecular weight thickeners consisting of an ethylene oxide 
chain terminated with a hydrophobe such as octadecyl. Primarily this type of 
thickener increases viscosity by forming networks with other hydrophobic 
components, other urethane thickeners, latex particles, and nonionic surfactants. 
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These low molecular weight thickeners can be water soluble depending on the 
degree of ethoxylation; thus, they can leach from the paint film. U.S. Pat. No. 
4.426,485 teaches thickeners for aqueous systems which are water-soluble 
polymers having a molecular weight of at least 1 0,000 and which are comprised 
of hydrophobic segments each containing at least one monovalent hydrophobic 
group covalently bonded to the polymer. At least one of the hydrophobic 
segments has at least two hydrophobes thereby formmg a bunch of hydrophobes 
within the hydrophobic segment. The hydrophobes within a bunched hydrophobic 
segment are in close association when they are separated by no more than about 
50 covalently bonded, sequentially connected atoms. One example of such a 
polymer is made by reacting a polyurethane pre-polymer comprised of PEG 8000 
and toluene diisocyanate witii toluene diisocyanate and the diol formed by 
reaction of epichlorohydrin and a 1 0 mole ethylene oxide adduct of nonyl phenol. 
I0028J hi contrast to latex compositions, oil-based compositions. e.g., oU-based 

paints, commonly employ vegetable oils such as linseed oil or hmg oil and/or 
vegetable oil co-reacted with other compounds (such as alkyd resins) as a 
component of the vehicle in the paint The vegetable oUs, which are also referred 
to in tiie art as "diying oils", form crosslinked fihns upon exposure to air. Like aU 
vegetable oils, these drying oils are tiiesters of various fetty acids and glycerol. 
However, unlike most vegetable oils, tiie fetty acids in drying oils have a very 
high degree of unsatiiration (high iodine value), are high in polyunsaturated fetty 
acids, and generally have a majority of fetty acids that contain 3 or more double 
bonds (such as linolenic (cis-9-cis-12-cis-l 5-Octadecatrienoic] acid, eleostearic 
[cis-9-trans- 1 1 -trans- 1 3-Octadecatrienoic] acid, and 4.0xo-cis-9.trans- 1 1 -trans- 
13-Octadecatrienoic acid). Semi-drying oils have moderate to high degrees of 
unsaturation, and are high in polyunsatiirated fetty acids, but contain lower levels 
of fatty acids that have 3 or more double bonds. The use of such reactive drying 
oils in oil based paints helps to provide a paint fihn which is haixl and durable. 
Thus, tiie drying oils and co-reacted vegetable oil products (alkyds) are desirable 
components of oil-based compositions. However, oil based compositions 
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typically comprise large proportions of volatile organic compounds (" VOCs") as 
solvents or additives, e.g., 380 to 450 grams per liter ("g/'") or nxorc. Such high 
concentrations of VOCs are environmentally undesirable. 
[0029] Latex compositions, on the other hand, typically comprise very low 

concentrations of VOC s. e.g. less than about 250 g/1 and thus are more 
environmentally compatible. Accordingly, it would be desirable to incorporate the 
drying oils of oil-based compositions into latex compositions to promote 
crosslinking of the latex compositions. However, the drying oils used in oil-based 
compositions are not water-soluble and accordingly cannot readily be used in 
latex compositions. 

[0030] A latex or emulsion composition containing drying oils is disclosed in 

U.S. Pat. Nos. 6,203,720 and 6.174.948. The compositions disclosed in these 
patents contain crosslinkable monomers having a fatty acid residue derived from 
semi-drying or non-drying oils and chemically attached to ethylenically. 
unsaturated carboxylic acids. The monomers arc polymerized to yield a latex 
polymer resin with oxidative cross-linking capability. These paint and coating 
formulations are susceptible to the same HLB concerns described herein. The 
formulations may require typical additives to yield a stable in-can paint 
formulation. As noted above, the known additives lessen the durability and 
water-resistance of the dry paint film. 

[0031] It is desirable to develop a latex paint formulation which incorporates 

components that can react during the curing process, and thereby help form a 
durable, water-resistant paint film. It is also desirable to reduce the amounts of 
the water soluble or water sensitive components which provide emulsifying and 
rheologic properties in the can but also can condibute to poorer properties of the 
dry coating. Typically, surfactants, thickeners and dispeisants are generally lower 
molecular weight components that remain in the paint film, which can 
significantly reduce water resistance and durability of the paint film. These 
components are required to maintain stability in the aqueous phase for in-can 
storage, but can compromise the end use function of a paint film. The present 



wo 03/060023 PCT/US02/3SW99 



-11- 



invention is directed to a latex paint formulation comprised of unsaturated fatty- 
acid containing rheoiogic and emulsifying components capable of oxidative 
crosslinking during the curing process that yield dried films with improved 
coating durability and water-resistance. The fatty acid components reduce or 
eliminate the need for typical water soluble emulsiflers, dispersants and 
surfactants. 



BRIEF SUMMARY OF THE INVENTION 

[0032J The present invention is directed to a latex paint composition comprising 

polyunsaturated fatty acid containing additives derived from vegetable oils. In 
preferred embodiments* traditional water soluble additives such as thickeners, 
surfactants and dispersants are replaced with polyunsaturated fatty acid 
derivatives, adducts or polyunsaturated fatty acid containing polymei^. The 
polyunsaturated fatty acid containing additives reduce or eliminate the need for 
traditional water soluble additives that lower the water resistance of the dry paint 
film. Additionally, the polyunsaturated fatty acid moieties are capable of 
oxidative crosslinking during the curing process, forming a dry paint film that is 
more durable and water-resistant than traditional latex paint compositions. 



BRIEF DESCRIPTION OF THE HGURES 



[0033] Figure 1 depicts an increase in viscosity of the PSG#2B paint fomiulation 

with increasing levels of unsaturated fatty acid propylene glycol monoesters 
(FGME) [constant nonionic associative thickener concentration]. 

{0034] Figure 2 depicts an increase in viscosity of paint formulations containing 

increasing levels of added of nonionic associative thickeners [constant 
concentration of either POME or Texanol®]. 

[0035] Figure 3 depicts the stability of latex particle dispersions containing 

POME as shown by the gloss and sheen values of Ae paint formulations. 
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[0036] Figure 4 depicts the stability of latex particle dispersions containing 

PGME as shown by the hide values of the paint formulations. 
[0037] Figure S depicts viscosity data of latex polymer blends with added 

coalescing aids only [no added thickeners]. 
[0038] Figures 6 and 7 depict scrub resistance data of paint formulations 

comprising additives of various fatty acid propylene glycol monoesters where the 

fatty acids are derived from different oils. 

DETAE-ED DESCRIPTION OF THE INVENTION 

[0039] The present invention is directed to latex paint compositions comprising 

additive components derived from polyunsaturated fatty acids. The latex paint 
composition comprises one or more additive components that contain a 
polyunsaturated fatty acid derivative, adduct or polyunsaturated fatty acid 
containing polymer. In one aspect of the present invention, the latex paint 
composition comprises the following components: 
a« a latex polymer, and 
b. one or more of the following: 

i. a polyunsaturated fatty acid moiety chemically attached to 
a water soluble polymer, said polymer being selected from 
the group consisting of polyethylene glycol, anionic and 
ceilulosic polymers, 
ii a polyunsaturated fatty acid moiety chemically attached to 
an alcohol, and 

iii . a polyunsaturated fatty acid moiety chemically attached to 
a glycol or a polyoL 

[0040] The latex polymer can be any latex polymer resin that is well known in 

the art for use in paints, coatings and the like. Useful latex polymers comprise 
addition-type polymers including polymerization and co-polymerization products 
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of: vinyl acetate, acrylic acid, methacrylic acid, styrene, alpha-methyl styrene, 
butadiene, acrylates, methacrylates, vinyl chloride, vinylidene chloride and 
acrylonitrile containing monomers. Particularly preferred are polymers and co- 
polymers of alkyl acrylates, alkyi methacrylates, styrene, and vinyl acetate. In 
preferred embodiments, the polyunsaturated faUy acid or derivative thereof is 
derived from a vegetable oil. Methods for obtaining fatty acids from vegetable 
oils arc well known in the art. Preferred vegetable oils include soybean oil, 
linseed oil, sunflower oil, corn oil, canola oil, rapeseed oil, cottonseed oil, peanut 
oil, tung oil, perilla oil, oiticica oil, castor oil and safflower oil. Most preferably, 
the polyunsaturated fatty acid moiety is derived from soybean or linseed oil. 

[0041] The polyunsaturated fatty acids or derivatives thereof may have been 

converted to or naturally contain conjugated sites of unsaturation. 

[0042] If the polymer is p olyethylene glycol or p olypropylene glycol, at least one 

terminus of the polymer can be chemically attached through the carboxylic acid 
group of a polyunsaturated fatty acid or derivative thereof via an ester, e ther or 
urethane linkage. When the functionality is that of a surfactant, the size of the 
polyethylene glycol chain can vary depending upon the desired level of surface 
activity. 

[0043] If the polymer is an anionic polymer, it is preferred that the polymer is 

comprised of vinyl monomers that includes, at least in part, acrylic acid and/or 
methaciylic acid, wherein said polyunsaturated fatty acid or derivative thereof is 
chemically attached to at least one of said monomers comprising said polymer. 
The chemical ^tachment is an ester, ether or urethane linkage. The vinyl 
monomer containing the polyunsaturated fatty acid or derivative thereof is 
subsequently polymerized to yield a polymer possessing hydrophobic traits from 
the fatty acid moieties and hydrophilic traits from the anionic polymer backbone. 

[0044] if the polymer is cellulosic, it is envisioned that the cellulosic backbone 

can be any cellulosic polymer that contains one or more free hydroxyl groups. 
Preferred cellulosic polymers are xanthan gum, carfooxymethylceliulose, 
hydroxyethyl cellulose and hydroxypropyl cellulose. The polyunsaturated fatty 
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acid or derivative thereof can be synthetically attached to the cellulosic backbone 
through the free hydroxy! group via an ester, ether or urethane linkage. 

[0045] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to an alcohol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the 
alcohol is selected from the group consisting of €,-€5 alcohols including 
methanol, ethanol, 1-propanoI, isopropanol or l-butanol. 

[0046] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to a glycol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the glycol 
is selected from the group consisting of ethylene glycol, diethylene glycol, 
dipropylene glycol. 1,4-butanediol, propylene glycol and 1.3-propane diol or 
mixtures thereof. Most preferably, the glycol is ethylene glycol or propylene 
glycol. 

[0047] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to a polyol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the polyol 
is selected from the group consisting of glycerine, triemethylol propane (TMP) 
and sorbitol. 

[0048] Typical drying agents (certain metal soaps axld salts) are well known in 

the art and can be incorporated in the compositions described herein. 

[0049] Most preferably, the composition contains a plurality of polyunsaturated 

fatty acid or derivative thereof containing additives, each of which contribute as 
described herein to the curing process to produce a more durable, water-resistant 
coating compared to traditional latex paints. In this embodiment, the present 
invention is directed to a latex paint composition comprising: 
1. a latex polymer, 

2 a thickener comprised of a polyunsaturated fatty acid moiety 
chemically attached to a polymer, wherein said polymer is 
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selected from the group consisUng of polyethylene glycol, 
cellulosic and anionic polymers. 

3. a surfactant comprised of a polyunsaturated fatty acid moiety 
chemically attached to one of the following: 

a. a polyethylene glycol. 

b. , an alcohol or 

c. a polyol, and 

4. a dispersant comprised of a polyunsaturated fatty acid moiety 
chemically attached to a glycol, wherein said dispersant contains 
a free hydroxyl or a carboxyl group. 

[0050] In this embodiment of the invenUon. the latex polymer can be any latex 

polymer resin that is well known in the art for use in paints, coatings and the like. 
It is preferred that the polyunsaturated fatty acid or derivative thereof is derived 
from a vegetable oil. Preferred vegetable oils include soybean oil, linseed oil. 
sunflower oil, com oil, canola oil. rapeseed oil, cottonseed oil. peanut oil, tung 
oil. perilla oil, castor oil. oiticica oil and safflower oil. Most preferably, the 
polyunsaturated fatty acid moiety is derived from soybean or linseed oil. 
[0051) The polyunsaturated fatty acid or derivative thereof may contain 

conjugated sites of unsaturation. 
[0052] It is preferable that the thickener is comprised of at least one 

polyunsaturated fatty acid or derivative thereof that is chemicaUy attached to a 
polymer, wherein the polymer is a polyethylene glycol, cellulosic or anionic 
polymer. If the thickener is comprised of a polymer of polyethylene glycol, at 
least one terminus of the polymer is chemicaUy attached to a polyunsaturated 
fatty acid or derivative tiiereof. The chemical attachment is an ester, ether or 
urethane linkage. If the thickener is comprised of an anionic polymer, it is 
preferred that the polymer is comprised of vinyl monomers, wherein at least one 
of the vinyl monomer is chemically attached to a polyunsaturated fatty acid or 
derivative ttiereof . The chemical attachment is an ester, etiier or uiethane Unkage. 
The vinyl monomer containing the polyunsaturated fatty acid or derivative dieteof 
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is subsequently polymerized to yield a polymer possessing hydrophobic traits 
from the fatty acid moieties and hydrophilic traits from the anionic polymer 
backbone. If the thickener is comprised of a ceiluiosic polymer, it is envisioned 
that the ceiluiosic backbone can be any ceiluiosic polymer that contains one or 
more free hydroxyl groups. Preferred ceiluiosic polymers are xanthan gum, 
hydroxyethyl cellulose, hydroxypropyl cellulose, and carboxymethylcellulose. 
The polyunsaturated fatty acid or derivative thereof can be synthetically attached 
to the ceiluiosic backbone through the free hydroxyl group via an ester, ether or 
urethane linkage. 

If the surfactant is comprised of a polyunsaturated fatty acid or derivative 
thereof and a polyethylene glycol, the polymer can be chemically attached 
through the carboxylic acid group of a polyunsaturated fatty acid or derivatives 
thereof via an ester, ether or urethane linkage. The size of the polyethylene glycol 
chain can vary depending upon the desired level of surface activity. If the 
surf^tant is comprised of a polyunsaturated fatty acid or derivative thereof and 
an alcohol, the alcohol is selected from the group consisting of CrCs alcohols 
including methanol, ethanol, l-propanol, isopropanol or 1-butanol. More 
preferably, the alcohol is methanol or ethanol. The fatty acid or derivative thereof 
is chemically attached to the alcohol through an ester, ether or urethane linkage. 
If the surfactant contains a polyunsaturated fatty acid or derivative thereof 
chemically attached to a glycol, the chemical attachment is through an ester, ether 
or urethane linkage. In a preferred embodiment, the glycol is selected from the 
group consisting of ethylene glycol, diethylene glycol, 1 ,4-butanediol, propylene 
glycol and 1 ,3-propane diol. Most preferably, the glycol contains a free hydroxyl 
or carboxyl group. If the surfactant contains a polyunsaturated fatty acid or 
derivative thereof chemically attached to a polyol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the polyol 
is selected from the group consisting of glycerine, trimethylol propane (TMP) and 
sorbitol. 
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[0054] In this aspect of the invention, a dispersant comprises a polyunsaturated 

fatty acid or derivative thereof that contains one or more of the following groups 
on the glycol: a free hydroxyl group or a free carboxyl group. More preferably 
the polyunsaturated fatty acid or derivative thereof is a polyunsaturated fatty acid 
mono-ester of a glycol 

[0055] The term "polyunsaturated fatty acid or derivative thereof as used herein 

refers to a polyunsaturated fatty acid moiety or an ester, ether, carbamate or amide 
derived from said polyunsaturated fatty acid moiety. Examples of a 
polyunsaturated fatty acid or a derivative thereof include polyunsaturated fatty 
acid mono-esters of glycols* such as linoleic acid mono-ester of ethylene glycol 
and linolenic acid mono-ester of propylene glycol. 

[0056] The polyunsaturated fatty acid or derivative thereof can be derived from 

a vegetable oil. genetically modified vegetable oil. or chemically or enzymatically 
modified vegetable oil. The term "genetically modified vegetable oil" refers to 
an oil derived from a crop source that contains any gene alteration produced 
through genetic engineering techniques. Chemical or enzymatic modifications 
comprise any alteration of the physical or chemical properties of an oil, such as 
level of saturation, conjugation, or epoxidation. 

[0057] SpecificaUy, polyunsaturated fatty acids derived from vegetable oils can 

be used as a hydrophobe in formulation a latex paint composition. A 
polyunsaturated fatty acid contains a carbon chain typically 12 to 20 carbons in 
length, with a carboxylic acid end-group. A polyunsaturated fatty acid is 
hydrophobic due to the length of the carbon chain, which may contain conjugated 
or non<K:onjugated sites of unsaturation. 

[0058] Polyunsaturated fatty acids or derivatives thereof possess three properties 

of a hydrophobe component raw material for use in an aqueous coating 
formulation. First, the polyunsaturated fatty acid derivative by virtue of its 
hydrophobicity behaves as a nonionic surfactant, and improves water resistance. 
The efGciency of the polyunsaturated fatty acid or derivative thereof in this 
respect is relative to generally used hydrophobes of compositions such as octyl- 
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phenols and nonyl-phenols. Second, the fatty acids or derivatives thereof 
obtained from linseed oil and soy oils (and other unsaturated vegetable oils) 
contain unsaturated carbon bonds capable or further chemical reaction. These 
polyunsaturated fatty acid compositions, alone or synthetically combined with 
surfactants or thickeners function similarly to typical hydrophobes in the 
dispersion, suspension, and stability of the aqueous paint. When applied as part 
of a coating on a substrate, the polyunsaturated fatty acid moieties could react, 
increasing the fihnhydrophobicity, water resistance, and film durability. Typical 
commercial hydrophobes such as nonylphenol do not contain sites of 
unsaturation. Thus, typical hydrophobes retain their initial molecular weight, and 
are relatively water-soluble or water-leachable components that detract from paint 
film pCTformance. Third, polyunsaturated fatty acid glycol esters possess an 
affinity for metal surfaces due to a hydrophilic terminus. It would be expected 
that the carboxylic acid glycol ester terminus of a polyunsaturated fatty acid 
would display affinity for pi gments which contain high-energy inorganic surfaces 
similar to m^s. Essentially the polyunsaturated fotty acid derivative would act 
much like a dispersant. The affinity of the polyunsaturated fatty acid glycol ester 
towards metal should also improve adhesion of the paint film on alkyd or metal 
surfeces. Comparable or improved gloss and hide of the dry paint film versus 
paint compositions containing commercial dispersants would demonstrate 
optimum particle dispersion. 
;9J These polyunsaturated fatty acids are hydrophobes and would function 

similarly to typical conunercial hydrophobes such as octyl-phenols and nonyl- 
phenols. The polyunsaturated fatty acid hydrophobes would have the added 
benefit of containing reactive sites through their unsaturation. When these 
polyunsaturated fatty acid hydrophobes are incorporated into the structures of 
associative thickeners, dispersants and sur£Eu^ts used in latex paints, these 
reactive hydrophobes would yield chemically labile sites. These sites would be 
available for further reaction within the latex paint improving the propeities and 
functionality of the coating. 
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EXAMPLES 
EXAMPLE 1 

[0060] A study was initiated to evaluate the properties o f propylene glycol mono« 

esters of polyunsaturated fatty acid (P GME) derived from soy oil in a latex paint 
formulation. A semi-gloss paint using a vinyl-acrylic copolymer (82%) and an 
aciylic copolymer at 1 8% of total latex solids was used to evaluate the fatty acid 
ester. Tables 1-6 depict paint fomiulations, PSG#2B and PSG#2C. 

[0061] The difference in the PSG#2B and PSG#2C formulations is in the amount 

of associative nonionic polyurethane thickeners. The polyunsaturated fatty acid 
propylene glycol ester (PGME) was added to the paint as a coalescing aid versus 
a conunercial coalescing aids, e.g. Texanol®, on a percent latex weight solids 
basis (lbs./ 100 gallons). Data for PSG#2B paint formulation (Figure 1) 
dCTionstrate ^e fatty acid ester (PGME) substantially increases S tormer viscosity 
(krebs units) versus commercial coalescing aids indicating substantial thickener 
properties in paints containing conventional non-ionic, associative thickeners. 
Typical paint viscosity increases due to emulsion particle swelling are indicated 
by the major conunercial coalescing solvent, Texanol®. The thickening effect 
was further evaluated (Figure 2) by reducing the associative nonionic 
polyurethane thickener (PSG#2C paint Formula) to obtain comparable viscosity. 
The 60 degree gloss and 85 degree sheen values (Figive 3) demonstrate the 
polyunsaturated fatty acid ester maintains optimum latex particle dispersion, 
inhibiting particle flocculation or coagulation that would result in destabilizing 
particles, loss of gloss, and increases in viscosity. Hiding values (Figure 4) are 
comparable to controls indicating pigment stability in the formulation rather than 
flocculation and agglomeration destabilization, which could cause viscosity 
increases. Thus, incorporation of PGME into latex paint formulations provided 
thickening of ttie paint in conjunction witii thenssociative nonionic thickmer. 
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This thickening due to PGME allowed for reduction of the conventional 
associative thickener in the paint formulation while maintaining the original 
desired viscosity. 
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TABLE I 



Code 

BIO> 95 

{t^40-AC 
ITO3 0-HEC 

R57 



IScmi-Gioss Latex Interior WalJ PajnT 



Name 

[Dispers ion: Grind 
Water 

NUOSEPT95 P reservative 
SLX)W SPE ED 

AttageJ-40 

HERCULES WSP P -330" 
IMEDIUM SPE ED 
IMl3c Mi?I 



Pounds 
NVM 

goo] 

LOO 

Tool 



Gallons 
NVM 

OOOl 
0.09 

020^ 



Water 
LBS. 

1 00.00 1 
1.00 



voc 

LBS. 



Total 
Liters 



VOC 

grms/ltr 



45.50 

077 
0.76 



iDF^75-MO 
18 

!84 
|CI7' 
D-93-P 

|ni-9np 

B-95-AMN 

bF-475-M 



|L^30-A 
^7 

^7 
DP-475-M 



p2 

[s>!>w 

|C35 

^Tw 

32>121 

oo-ooo 



rL-475 DREW D EFOAMBR 

FAST SPEED 

GRIND 20 MIN 
MEDIUM SPEED 
(stro dex PK^9^ 
Cilol N P>9 

jAMP*95 

iL-475 DREW D EFOAMBR 
MIX MIN" 

slow speed 

chec k grind 
End 

ksrind Total: 



1.00 



0.00 



nndo wn Mix 
^ater 
[Propylene Glyco l 

SLOW SP^D 

ACR YSOL RM-2020 NPR" 
ACRYSOL RM-8W 
TRITON OR 5M A nionic 
MEDIUM SPEED 
MIX 10 M INT 

add dispersion 
Imix 10 min: 



goo] 

0.00 1 



0M\ 
OOOl 

028] 

oTo] 

O02I 



Rovace 9100 Latex 

Ucar 6030 Acrylic Latex C" 
mix 10 MI N. 
R-942 Gloss TIG 2 Six 
MIX 10 MIN. 

|l-475 drew defoambr 
Imix mwT 

END 

USE AS NmDBD 
ACR YSOL RM>8W 

Iwat tf 

^o ld Next Items" 
I Waief 

"exanol 

[Letdown Total: 



I8Z04I 

39.96 



1 8.49 
4.21 



OOP 
OOOH 



493.65 1 



OOOj 

ooo] 

OOOl 

oool 



32.41 



OOO] 

030] 
OOO^ 

o.n 

ool^ 



51.58 

o5o] 
TTool 

8.14 

0.101 



148.94 
50.86 



OOP ] 
27. 1( 

35160] 

o5o 



512.59 



0.00 
O08 

oo51 

2.09 
0.00 { 



OOO ] 
30.21 

OOO] 

ooo] 

OTO 



0.00 

am 



OOO 
OOO 

OOP 
17.80 



23.47 
13.27 



137.85 
39.11 



OOP 
12.361 



0.00 1 # D1V/01 
55!45| 

ooq 

9 3T40I 
OOOl 



OOO l 
I033.7< 

jOo5] 
oooj 

258J0^ 



0.00 
OOOl 



OOOl 



378.991 
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TABLE 3 



IVersion # 



Code No. 
Trade Name/Co lor 

Description 
Reason for Chang e 

I Dl 

BI095 
p6 
PT^AC 



TO30-HEC 
^27 _ 
IC18 

1:684 

IC17 
NI-9-NP 



B-95>AMN 
pF-475-M 
^7 
hC16 
fci5 
VC23 

to _ 

|CT6 
T-2020> PU 
T>8>PU 

0C27 

En 

p27 
U9100-VA 

[l^30-A 
^7 

P-942-TTO 

fDF-475-MO 
^7 
[C23 

|t>8-PU 

C35 



SO/SO PSG #2B & #2Bad 
|Semi>Gioss Latex Interio r Wall Paint 

Pastel Base 
Reduced RM8 W&RM2Q20 
[Disper sion: Grind 

Water 

NUQSEPT 95 P fescrvatlvc 
SLOW SPE ED 
Attaeel-40 



HERCULES WSP D-330 
MEDIUM SPE ED 

MDC MINT 

L-475 DREW D EFOAM^ 
FAST SPEED 
(grind 20 MIN 
MEDIUM SPEED 
I strodcx PK-95 G 
rersitol NP-9 



AMP>95 

L^75 DREW D EFOAMER 
MDC MIN. 
SLOW SPEED 
CHEC K GRP^ 
piND 

Grind TotaT 

[Thindo wn Mix 

Water 

Propylene Glyco l 

SLOW SPEH> 

ACRYSOL RM-2020 NPR 
I ACRYSOL RM-8W 
[TRITON GR-5M An ioi^ 
MEDIUM SPEED 
MIX 10 MB ?: 
ADD DISPERSION 

MIX 10 min; 

Rovace 9100 Latex Q^PoT 
Ucar 6030 Aortic Latex Co-Poli 
IMDC 10 MIN> 
[R-942 Gloss TIP 2 Slui 
ImDC 10 MIN. 
[L-47S DREW DEFO AA^" 
MIX MIN. 

END 

USE AS NEEDED 
ACRYSOL RM-8W 

IWat CT 

Hold N ext Itens 
[Water 



Batcb size 



LBS. 



1 00.00 1 

Tool 
Tool 

2.00 



2M\ 



2.00 i 
lOOl 
2.20 1 
2.00 



118^1 



51.58 
30.21 

TToo l 

9,87 

osol 



330.98 1 
95!S2^ 



OOOI 
TJl6 \ 

35!60l 



1 00 Gallo n 

galT 

TIOQ l 
0.21 

020] 
020^ 



0.21 

023] 

026^ 



13186^ 



6A9 \ 



3631\ 



33: 



KX^O:<WQ 
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32-i2_l 


Tcxanol 


17.80 


125 






Letdown Total 


938.32 


86.14 










Tnffil: 


1056.52 


mw 




Viscosiiy (Ku): 


90-96 


VOC (grm^) 
RMC: 


156.06 


Vis 


pH: 


8.0-9.0 


SO.OO 


60** Gloss: 


40-55 


PVC: 24.24 
WPG: 10.57 


85 Sheen: 




STD. Rcfl. (X)= 




%WT %VOL 
Pigment 24. 10 7.86 
Binder 22.63 24.39 
Total 46.72 32.41 1 


STD. Rcfl. (Y)=: 




STD. Refl. {Z)= 




Contrast Ratio: 
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TABLE 4 



Code 

[dT~ 

B1095 

fcr 

ff^AC 
T-33 0-HEC 

|DF^ 75-MO 

IcT? 

[D-954> 

|ni>9-np 

B-95>AMN 
DF«4 75-MO 

^16 



IScmi-Glass Latex In terior Wali Paint 
Name 



[Pispefs ion: Grind 

Water 

NUOSEPT95 P reservative 
SLOW SPE ED 

Attagel^ 

HERCULES WSP D>330" 

Imedium SP^ D 

MIX MIN. 

L^75 DREW DEFOAMER 

FAST SPffiD 

(grind 20 MIN 
MEDIUM SPmP 
Istro dex PK^95 G 
itol N P-9 

|AMP«95 

L^7S DREW D EFOAMER 
MIX MIN. 

[slow speed 



1 Pounds 
NVM 


1 Gallons 
NVM 


Water 
LBS. 


1 voc 

LBS. 1 


1 Tocal 
Liters 












0.00 


0.00 


100.001 


0.00 


45.50 


1.00 


0.09 j 


1.00 


0.00 


[ 0.80 












4,00 


0.20 


0.00 


1 0.00 


0.77 


2.00 


0.20j 


0.00 


0.00 1 


0.76 



2.001 



0.00 



0.26 



OOW 



aoo^ 



0.08 

oool 

2.09 
OOOl 



0.00 



0.001 # DIV^ 

ooq 
9 3T40I 



[CHEC K GRIND 



IL-9I0O-VA 
U6030-A 
C27 

P>94 2^TIQ 

p57 

^p375-MO 



|CT2 

S-1>W 

132-121 



luido wn Mix 
[Water 

dene Glyco l 

{SLOW SPEmT 

ACRYSOL RM>2020 NPR 
I ACRYSOL RM>8W 
TRITON GR 5M A nioni7 
MEDIUM SPEED 
ImIX 10 MIN. 
IaDD PISPBRSIOI 
MIX 10 MIN. 
iRovace 9100 Latex Co^Po 
lucar 6030 Acrylic Latex C 
MIX 10 min 7 
|r-942 Glosa TIO 2 Slui 
MIX 10 MIN. 
|l^75 drew DBPDAMER 

MIX min! 
end 

luSB AS NEEDED 
i ACRY SOL RM»8W 
IWate r 

lold Next Items 
I Water^ 

Texanol 

[Letdown Tocal: 



OOOI 

oSol 

Too] 

Toon 
o3o^ 



182.04; 
39361 



aoo] 

OOO l 

oTf 



0.03 

aogl 

ooo^ 
0.00 1 



aoo] 
"i6!oo] 

14J4^ 

olo^ 



148.94 

lolSi 



2.15 
1T42I 

0.00 



aoo ] 

30.21 

o!5ol 
oSol 
oia 



OOOl 

0.00 



OOOl 
0001 

aoo 
iT5o^ 



23.47 



137.85 

39.11 



0.00^ 



13.271 1033.761 



ooq 
oom 

258l0] 



ooq 

OOCH 



496.381 



510.991 



50281 379.001 
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TABLE 6 



IVerd oii 7 

Code No. 
T rade Name/Co lor 

Description 
jgeason for Chanee 
[Dl 

BI095 

\C16 
T>40-AC 
T-33 0-HEC 

p27 

pF^75>MQ 

IcT? 

[Ci7 
NI-9-NP 



Batch size 



[Semi^Gloss Latex Interior Wall P ajnt 

Pastel Base 
Coalescing Stud^ 

[Disper sion: Grind 
pvater 

^aJOSEF^ 95 Preservativ e 
SLOW SPE ED 

Attagcl-40 

HERCULES WSP D-330 
MEDIUM SPE ED 

MD( MIN. 

L-475 DREW DEFOA MER 
FAST SPEED 
IgRIND20 M gr 
MEDIUM SPEED 
Strodex PK-9S G 
[Tcnatol NP.9 



[AMP-9S 

L^75 DREW DEFOAMER 
MIX MIN. 
SLOW. SPEED 
CHECK G RD4D 

mm 



LBS. 



t OO.OO l 
2.00 



4.00 1 



2M 



4.95 



Gallon 



GAL. 



lOO-OOO 



[Grind Totah 

[Thindow n Mix 

Water" 

JPropylene Glyco l 
SLOW SPRHD 

ACRYSOL RM-2020N PR 
[ACRYSOL RM>8W 
TRITON GR-5M An ionic 
ImEDIUM SPEED 
{mDC 10 Km 
{add DISPERSION 
MIX 10 MIR 
[Rovacc 9100 Latex CoPoF 
Ucar 6030 Acrylic Latex C ^PST 
)MIX 10 MIN. 
[R-942 Gloss no 2 SlUi 
MIX 10 MIN. 
|m75 drew D EFOAM 
IMIX MIN" 

end 

USE AS NEEDED 
ACRYSOL RM> 8W 
IWa te 

Hold Nextltems 
IWattf 



118^1 



13561 



51.58 
30.21 

2000] 

0.501 



330,981 

3 26.80 1 
2001 



Tso i 

23S i 



3637^ 
1032 



a: 
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TABLE? 



I Versi on # 

Code No. 
Tr ade Name/Co lor 

Description 
Reason for Cham 



mo 



Batch size 



|Semi>Gioss Latex Interior Wall PaiS" 

Pastd Base 

ThfcAener Base (Ucar 367 latex 



1 f 

|Ul 


IDispersion: Grind 


|o-l«W 


IWater 




1 W'W W ^^^^ H^^B^A ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

INUOSEPT 95 Preservative 


ICIo 


ISLOW SPEED 


jT-40-AC 


|Attagel-40 


IT"33(f-HEC 


IhERCULES WSP D-330 


lC17 


jMEDIUM SPEED 


[C27 


ImDC 5 MIN. 


|DE-022-Si] 


BYK022 DEFOAMER 


IC!8 


Ifast speed 




{grind 20 MIN 


iciv 


{medium speed 


1 9^ ^* ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

ID-95-P 


Istrodex PK'95G 


|NI-9"NP 


{Tcrgitol NP-9 


1^ if A ;*^T ^^^^^^^^^^^^^^ 

tB»95»AMN 


{aMP>95 




{grind 10 MIN 




|Ln475 drew DEFOAMER 




MIX 10 MIN, 


IClO ! 


SLOW SPEED 


J 1 


CHECK grind 


|V«AJ j 


IcND 






1 W*Wv 1 


[Urtna Total; 




I ft 


Iti I 

1 4 1 1 


1 1 ninoown Mix 


Is-i-w i 


Water 


Is-l-G 1 


Propylene Glycol 


C16 1 


SLOW SPEED 


|t-2020-PU I 


ACRYSOL RM«2020NPR 


|t-8-PU I 


ACRYS0LRM>8W 


|d-5-SS I 


TRITON GR-5M Anionic 


|dF-475-MO II 


Lr47S DREW DEFOAWiro" 


|C17 |] 


MEDIUM SPEED 


|C27 li 


MIX 10 MIN. 


Ici 1 I 


\dd dispersion 


C27 ll 


VnX to MIN. 


L-367-VA ■ ll 


UCAR 367 Latex Co-Polymer 


|l-6030-A Ii 


Jcar 6030 Aqylic Latex Co-Pol 


C27 ll 


^ 10 MIN, ^ 


IP-942-TIO ll 


<-942 Olws HO 2 Slurry 


|C27 ll 


>^ 10 MIN. 


132-121 h 


Pexanol 


|dF<475-MO Ii 


M75 DREW DH^OAM^ 


C27 IMK MIN. 


C23 lEND 


CI 2 Ipaint Base Total 


C12 luSR AS WPPnpn 



LBS. 



OSS 



100 Gallon 



GAL. 



lOO.Q 


Dj 12.00 


201 


o\ oil 






4!oi 


A 0.20^ 


2.2^ 


H 033^ 










O.SC 


M 0.061 














2.00 


J 0.21 1 


2.00 


{ 0.2"3| 


2.20 


j 0.28} 






2.00 


1 0.26| 






















116.95 


13.68j 










78.74 


9.45] 


30.21 1 


3.50| 






0.00 1 






0. 




0.00 


J 


0.501 


0.06 




I. 




0.13 


























330.981 


36.37 




90.82 1 


10.32 










326.80 1 


16.85 










I3.32I 


i.esl 








0261 



991.321 



92.31 
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C3S 


— Hold Next Items 








T-8-PU 


thickener 


40.71 


4.44 




S-l-W 


Water 


27.01 


3.24 




0(MK)0 


Letdown Total 


1948.73 


86.31 












Total: 


1948.7T 


100.00 




Viscosity (Ku): 




VOC(grni/L) 144.34 
RMC: #VALUE! 
PVC: 24.24 
WPG: 20.66 


pH: 


8.0-9.0 


60** Gloss: 


40-55 


85 Sheen: 




STD. Refl. (X)= 




9{?WT 

Pigment 12.32 
Binder 11.68 
Totol 24.00 


STD. Rcfl. (Y>= 




STD. Ren. (Z)= 
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EXAMPLE 2 

Latex Evaluation 

[0062] A vinyl-acrylic copolymer and acrylic copolymer blend (18% on total 

latex weight solids) was evaluated with various amounts of Texanol® or the fatty 
acid propylene glycol ester (PGME) to determine mechanism of thickening. No 
other paint additives or thickeners were added. The latex particle coalescing aids 
were added from zero to 8% at 2% increments based on latex weight solids. 
Latex viscosities were evaluated using a Stormer viscometer (kiebs units) and a 
Brookfield viscometer (cPs). Viscosity data (Figure 5) demonstrates that the 
viscosities were equal between the coalescing aids witti no significant increase 
using the polyunsaturated fatty acid ester. The slight viscosity increases observed 
with increasing percent amount of coalescent aid are typical of viscosity increases 
due to slight emulsion particle swelling upon addition and migration of the 
coalescing aid into the emulsion particle. 

EXANfPLEB 

[0063] A scrub test was performed to determine the film integrity and water 

resistance of dry paint films of paint formulations containing propylen e glycol 
fatty acid monoesters (PGME). V arious polyunsaturated fatty acid moieties 
derived from vegetable oils were chemically attached to propylene glycol through 
ester linkages. Panels were coated with one of the paint formulations containing 
a PGME and allowed to cure over a period of one week. Each panel was placed 
on a scrub machine. The scrub machine moves a wire brush over the panel in a 
back and forth motion. Each forward and backward scrub is counted as one 
cycle. When a pamt fUm breaks completely through exposing the substrate 
(failure), the cycle number is recorded. Data represents the number of cycles in 
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percentage relative to control. A control panel is tested for each panel tested with 
a test paint formulation. Each paint formulation is tested in duplicate. Scrub 
resistance data (Figures 6 and 7) demonstrate the improvement in durability of a 
paint film that contains PGME versus Texanol®. The dau shown in Fig. 6 
represent scrub tests for three separate PGME containing formulations of each 
specified vegetable oil versus Texanol® containing paint formulations. The left 
bar shows the results of the test using a 6% PGME containing the polyunsaturated 
acid moiety derived from the specified vegetable oil versus 6% Texanol® as a 
control. The formulations did not contain a metal drying agent. The middle bar 
represents the same formulations with a metal drying agent. The right bar shows 
the results of an experiment using 12% PGME formulations and a 12% 
Texanol® formulation versus 6% Texanol® as a control. The data show that the 
formulations containing the polyunsaturated fatty acid additive possess a more 
durable coat compared to Texanol®. 

EXAMPLE4 

Synthesis of Poly(et hylene oxide)-Fatty Acid Diester Reactive Associative 
Thickener for Latex Paints 

64] Poly(ethylene oxide) (50 g,<M^=15210 g/mol. (M^=15990 g/mol) was 

added to a solution of soybean oil methyl esters (100 g), ^-methyl-2pyiTolidone 
(30 mL) and potassium carbonate (2.0 g, 0.014 mol) in a 250 mL round bottom 
flask equipped with a magnetic stir bar, condenser, vacuum adapter, and receiving 
flask. The molecular weight of the poly(ethylene oxide) was determined by gel 
permeation chromatography (Figure 8). The reaction mixture was heated ISO- 
155 under vacuum and allowed to stir for 16 hours. The reaction mixture was 
cooled below lOO^'C and precipitated into a solution of hexane and ethyl acetate 
(5: 1). The white precipitate was recovered via suction filtration and dried under 
vacuum. The average molecular weight of the product, determined by gel 
permeation chromatography, was found to be 15810 g/mol with a polydispersity 
index of 1.04 (Figure 9). 
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EXAMPLE 5 

Synthesis of Reactive Associative Thickener for Latex Paints 

(0065) Poly(ethylene oxide) 30.5 g, <M.>= 1 52 10 g/mol. <M^=: 1 5990 g/mol) 

was added to a soluUon of epoxidized soybean oil (0.9 g), A^-methyl-2- 
pyrrolidone (35 ntiL) and potassium carbonate (1.0 g. 0.007 mol) in a 250 mL 
round bottom flask equipped with a niagnetic sUr bar, condenser, vacuum 
adapter, and receiving flask. The molecular weight of poly(ethylene oxide) was 
determined by gel permeation chromatography (Figure 8). The reaction mixture 
was heated to 150-155 under vacuum and allowed to stir for 1 hour. Soybean 
oil methyl esters (40 mL) were then added to die reaction mixture. The reacUon 
mixture was allowed to stir for an additional 15 hours. The reaction mixture was 
then cooled below lOO'C and precipitated into a solution of hexane and eUiyl 
acetate (5:1). The white precipitate was recovered via suction filtration and dried 
under vacuum. The number average molecular weight of die product, determined 
by gel permeation chromatography, was found to be 16250 g/mol witii a 
polydispersity index of 1.05 (Figure 10). 



EXAMPLE 6 

Evaluation of Poly(etiiy]ene oxide) as an 
Associative Thickener in Latex Paint 



[0066] Latex paint formula #2D shown in Table 7 was used for tiiickener 

evaluation. The latex paint had an initial viscosity of 60 KU (stormer) and -aO.2 
aCD before die addition of any tiiickener. Latex paint (260 g) was added to a 
half-pint can. Poly(etiiylene oxide) (2.3 g) used in die previous examples was 
piemixed witii 1.9 g of butyl carbitol and 15 mL of demonized water in a 25 mL 
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beaker. The poIy(ethylene oxide) solution was added to the latex paint with over 
head stirring at ICXK) RPM. The viscosity of the latex paint was 57 KU after the 
addition of the PEO solution. Therefore, poly(ethylene oxide) did not show any 
thickening effect in the latex paint. 



EXAMPLE 7 

Evaluation of Poly(ethylene oxide)-Diester as an Associative 

Thickener in Latex Paint 

Latex paint formula #2D shown in Table 7 was used for thickener 
evaluation. The latex paint had an initial viscosity of 60 KU (stormcr) before the 
addiUon of any thickener. Latex paint (281.2 g) was added to half-pint can. 
Poly(ethylene oxidcKa^ty acid diester (2.16 g) from Example 1 was premixed 
with 2.16 g of butyl caibitol and 13.9 g of deionizcd water in a 2S mL beaker. 
The premixed solution was added to the latex paint with overhead stirring at 1000 
RPM. The viscosity of the latex paint was 73.4 KU (stormer) and 0.55 (ICI) after 
the addition of the thickener solution. 



EXAMPLES 

Evaluation of Poly(ethylene oxide)-Epoxidized Soybean 
Oil-Fatty Acid Ester as an Associative Thickener .in Latex Paint 

0068] Latex paint formula #2D shown in Table 7 was used for thickener 

evaluation: The latex paint had an initial viscosity of 60 KU (stormer) before the 
addition of any thickener. Latex paint (281.2 g) was added to a half-pint can. 
Poly(ethylene oxide)-epoxidized soybean oil-fatty acid ester (2.16 g) from 
Example 2 was premixed with 2.16 g of butyl carfoitol and 13.9 g of deionized 
water in a 25 mL beaker. The premixed solution was added to the latex paint 
with overhead stirring at 1000 RPM. The viscosity of the latex paint was 101.6 
KU (stormer) and 1.31 (ICI) after the addition of the thickener solution. 

[0069] Having now fiilly described this invention, it will be understood to those 

of ordinary skill in the art that the same can be performed within a wide and 
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equivalent range of conditions, formulations, and other parameters without 
affecting the scope of the invention or any embodiment thereof. All patents, 
patent applications, and publications cited herein are fully incorporated by 
reference herein in their entirety. 
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WHAT IS CLAIMED IS: 

1 . A composition comprising: 

a. a latex polymer^ and 

b. one or more of the following: 

i. a polyunsaturated fatty acid or derivative thereof 
chemically attached to a water soluble polymer, 
said polymer being selected from the group 
consisting of polyethylene glycol, anionic and 
cellulosic polymers, 

ii a polyunsaturated fatty acid or derivative thereof 
chemically attached to an alcohol, and 

iii. a polyunsaturated fatty acid or derivative thereof 
chemically attached to a glycol or a polyol. 

2. The comi>osition of claim 1 , wherein said polyunsaturated fatty 
acid or derivative thereof is derived from a vegetable oil, genetically modified 
vegetable oil, or chemically or enzymatically modified vegetable oil. 

3. The composition of claim 2, wherein said vegetable oil is selected 
from the group consisting of soybean oil, linseed oil, sunflower oil, com oil, 
perilla oil, oiticica oil, canola oil, rapeseed oil, castor oil, cottonseed oil, peanut 
oil, palm oil, tung oil or safflower oil. 

4. The composition of claim 3, wherein said polyunsaturated fatty 
acid or derivative thereof contains conjugated sites of unsaturation. 

5. The composition as in any one of the preceding claims, wherein 
said chemical attachments are an ester, ether, amide or urethane linkage. 
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6. The composition of claim S further comprising, a metal drying 
agent selected from the group consisting of cobalt, manganese, zirconium, iron, 
lead, cerium, calcium, zinc, vanadium and mixtures thereof. 

7. A composition according to claim 1, comprising: 

i. a latex polymer, 

ii. a thickener comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to a 
water soluble polymer, wherein said polymer is 
selected from the group consisting of polyethylene 
glycol, cellulosic and anionic polymers, 

iii. a surfactant comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to 
one of the following: 

1 . a polyethylene glycol, 

2. an alcohol or 

3. a polyol, and 

iv. a dispersant comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to a 
glycol, wherein said dispersant contains a free 
hydroxyl or a caiboxyl group. 

8. The composition of claim 7, wherein said polyunsaturated fatty 
acid or derivative thereof derived from a vegetable oil, genetically modified 
vegetable oil, or chemically or enzymatically modified vegetable oil. 

9. The composition of claim 8, wherein said vegetable oil is selected 
from the group consisting of soybean oil, linseed oil, simflower oil, com oil, 
perilla oil, oiticica oil, canola oil, rapeseed oil, castor oil, cottonseed oil, peanut 
oil, palm oil, tung oil or safHower oil. 
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1 0. The composition of claim 9, wherein said vegetable oil is selected 
from the group consisting of soybean oil or linseed oil. 

1 1 . The composition of claim 10, wherein said thickener is comprised 
of a polyunsaturated fatty acid or derivative thereof chemically attached at each 
terminus of a polymer of polyethylene glycol, wherein said attachment is an ester, 
ether or urethane linkage. 

1 2. The composition of claim 1 0, wherein said thickener is comprised 
of at least one polyunsaturated fatty acid or derivative thereof chemically attached 
to an anionic polymer. 

13. The composition of claim 12, wherein said anionic polymer is 
comprised of vinylic monomers selected from the group comprising acrylic acid 
and methacrylic acid, wherein said polyunsaturated fatty acid or derivative thereof 
is chemically attached to at least one of said monomers comprising said polymer. 

1 4. The composition of claim 1 0, wherein said thickener is comprised 
of at least one polyunsaturated fatty acid or derivative thereof chemically attached 
to a cellulosic backbone. 

15. The composition of claim 14» wherein the polymer is selected 
from the group consisting of xanthum gum, carboxymethylcellulose, 
hydroxyethyl cellulose and hydroxypropyl cellulose. 

1 6. The composition of claim 1 0, wherein said surfactant is comprised 
of a polyunsaturated fatty acid or derivative thereof attached to a polyethylene 
glycol polymer chain, wherein said attachment is an ester, ether or urethane 
linkage. 
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17. The composition of claim 10, wherein said surfactant comprises 
a poljomsaturated fatty acid or derivative thereof attached to a hydroxy! - 
containing compound selected from the group consisting of alcohols, glycols and 
polyols. 

18. The composition of claim 17, wherein said hydroxyl-containing 
compound is an alcohol selected from the group consisting of methanol, ethanol, 
1-propanol, isopropanol and 1-butanol. 

19. The composition of claim 17, wherein said hydroxyl-containing 
compound is a glycol selected from the group consisting of propylene glycol, 
ethylene glycol, diethylene glycol, dipropylene glycol, 1,3-propanediol, and 
1,4-butanediol. 

20. The composition of claim 1 7. wherein said hydroxyl-containing 
compound is a polyol selected from the group consisting of glycerine, trimethylol 
propane (TMP) and sorbitol. 

2 1 . The composition of claim 1 0, wherein said dispersant comprises 
a polyunsaturated fatty acid or derivative thereof containing a hydroxyl or 
caiboxyl group. 

22. The composition of any one of claims 7 through 2 1 , wherein said 
polyunsaturated fatty acid or derivative thereof contains conjugated sites of 
unsaturation. 

. 23. The con^sition of claim 22, wherein said chemical attachment 
is an ester, ether or urethane linkage. 
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24. The composition of claim 23 further comprising a metal drying 
agent selected from the group consisting of cobalt, manganese, zirconium, iron, 
lead, ceriimi, calcium, zinc, vanadium, and mixtures thereof. 

25. The composition of claim 1 comprising, a polyunsaturated fatty 
acid or derivative thereof chemically attached to a glycol, wherein said glycol is 
selected from the group consisting of ethylene glycol, propylene glycol, 
diethylene glycol, dipropylene glycol, 1,3-propanediol and 1 ,4-butanediol; said 
composition further comprising a nonionic associative thickener, wherein the 
viscosity of the conqwsition is a result of the synergy of said polyunsaturated 
fatty acid or derivative thereof chemically attached to a glycol and said nonionic 
associative thickener. 

26. A method of making a composition according to claim 1 
comprising adding to an aqueous latex polymer, one or more additives in an 
amount sufBcient to provide a stable aqueous latex paint formulation, said 
additives being selected from the group consisting of: 

i. a polyunsaturated fatty acid or derivative thereof 
chemically attached to a polym», said polymer being 
selected from the group consisting of polyethylene 
glycols, anionic, cellulosic and ethylene oxide polymers, 

ii a polyunsaturated fatty acid or derivative thereof 
chemically attached to an alcohol, and 

iii. a polyunsaturated Catty acid or derivative thereof 
chemically attached to a polyol. 
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POLYUNSATURATED FATTY ACIDS AS PART OF REACTIVE 
STRUCTURES FOR LATEX PAI>nrS: TfflCKENERS, SURFACTANTS 

AND DISPERSANTS 



BACKGROUND OF THE INVENTION 

a 

Field of the Invention 

[0001] Water-base latex paint is comprised of an aqueous dispersion of pigments 

and latex particles that impart substrate hide, water resistance, and durability to 
the solid paint film. Other conqx>nents such as dispersants, sur&ctants, and 
thickeners are added to the liquid, paint to maintain a stable dispersion and 
susp^ision of the pigments and latex particles. Solvents, bases, defoamers, and 
biocides are also incorporated to improve liquid stability, application performance 
and film formation properties. The chemical composition of water-base latex 
paints is designed to allow dispersion of coxx^nents in water, yet maintain water 
resistance iqx>n curing and forming a dry paint filni Essentially, the 
compositions are designed to contain a hydrophobic component for water 
resistance as a paint film, and a hydrophilic component to improve stability, 
solubility, and dispersion in the liquid aqueous phase. 

[0002] A latex polymer is a high molecular wei^t component which imparts 

water resistance and durability to the dry paint, film. These latex polymers 
include polymerization and co-polymerization products of: vinyl acetate, acrylic 
acid, metiiacryiic acid, styrene, alpha-methyl styrene, butadiene, acrylates, 
methacrylates, vinyl chloride, vinylidene chloride and acrylonitrile containing 
monomers. Particularly important are polymers and co-polymers of alk^ 
aoylates, alkyl metiiaciylates, styrene, and vinyl acetate. 

[0003] Nonionic surfactants, nonionic and anionic dispersants, nonionic 

thickeners, anionic alkali swellable thickeners, and water soluble cellulosic 
thickoiers are used in paint compositions to separate, suspend and stabilize latex 
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particles and pigment particles. Generally, the structures of these paint 
components contain a hydrophobic functionality synthetically combined with a 
hydiophilic functionality. Inorganic pigments are relatively heavy particles that 
would agglomerate and settle at the bottom of a container of latex paint without 
the use of anionic surfactants as well as various dispersants and thickeners for 
suspension. 

[0004] Latex polymers are the film-forming portions of the paint film, and are 

prepared by an emulsion polymerization reaction. Aggregation of polymer 
particles is typically discouraged by including a stabilizing surfactant in the 
polymerization mix. In general, the growing latex particles are stabilized during 
emulsion polymerization by one or more surfactants such as an anionic or 
nonionic surfactant, or a mixture thereof, as is well known in the polymerization 
art Many examples of surfactants suitable for emulsion polymerization are given 
in McCutcheon's Detergents and Emulsifiers (MC Publishing Co., Glen Rock, 
N J0» published annually. Generally, emulsion polymerization consists of using 
nonionic surfactants to create monomer micelles within the water phase. 

[0005] Nonionic surfactants are gen^naliy low molecular weight hydrophobic 

caifoon chains that also contain hydrophilic segments. Upon addition of sufficient ' 
surfactant and mechanical agitation, the hydrophobic end groups associate with 
each other to form micelles, and the hydrophilic segments extend into the water 
phase. 

[0006] The micelles are a locus for the polymerization reaction. The 

hydrophobic monomers, initiators, and terminators of the polymeric reaction 
migrate within the micelle. As the polymerization reaction progresses, the 
polymer products are suspended within these micelles. Such emulsion 
polymerization produces latex polymers that are contained in the micelles. Once 
added to the latex polymer emulsions, associative thickeners can also suspend 
these micelles through partial absorption of the thickener's hydrophobes into the 
micelle. The thickraer's hydrophobes associate with die hydrophobic polymer 
and the micelle's nonionic surfactant hydrophobic component as well as other 
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thickener hydrophobes to create hydrophobic networks. These networks increase 
viscosity, suspension and separation of polymer niicelies. 

[0007] The effectiveness of the latex polymer in forming a film after the paint has 

been deposited upon a surface depends upon the glass transition temperature (Tg) 
of the polymer and the temperature at which the paint film is allowed to dry. 
Coalescing aids, compounds compatible with the polymer, have been used in 
latex paints to plasticize (soften) the latex polymer to allow the formation of a 
continuous film with optimum coating properties once the water has evaporated. 
Without the coalescing aid, the coatings may crack and fail to adhere to the 
substrate when dry. Traditionally, such coalescing aids (generally alcohol esters 
and ethers) are volatile and leave the film after they have enabled the polymer to 
coalesce into an integral film. Once the coalescing aids are gone, the original 
hardness of the polymer, defined by its initial Tg, returns yielding a tougher and 
more resistant coating. 

[0008] The linkages through which a hydrophilic group and a hydrophobic group 

are combined in a single component or additive are critical in maintaining the 
structural integrity and avoiding compositional degradation. Hydrolysis is the 
major reaction that can occur in an aqueous environment Thickeners, 
surfactants, and other components generally use ester, ether, or urethane linkages 
to combine the hydrophilic and hydrophobic moieties. The choice of linkages is 
determined by cost, process feasibility, and end use value. 

[0009] Ester linkages can be susceptible to hydrolysis to varying degrees 

depending upon the structure of the ester and its chemical environment Jf the 
estesr is hydrolyzed, the end use functionality is reduced or terminated and in-<:an 
stability is no longer provided by the additive. One or more carbon chains 
attached near the ester linkage create stearic hindrance and afford some protection 
for the ester carbonyl from hydrolysis. The art teaches alkali swellable 
hydrophobic thickeners which utilize an ester linkage. Est^ linkages are found 
on hydrophobic ester alcohols used as coalescing aids. These coalescing aids 
migrate to the hydrophobic interior of a latex micdle. Components widiin 
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hydrophobic portions of a micelle are shielded from water contact which help to 
reduce cleavage by hydrolysis. 
[0010] Ether linkages are more stable under Jiydrolytic conditions than ester 

linkages. Ether alcohol solvents are used as drying solvents for water base paints 
although these compositions also act as coalescing aids. Glycol ethers generally 
reside in the water phase of the paint; therefore, the ether linkage is helpful to 
prevent hydrolysis. 

[0011] Urethane bonds are useful chemical bonds for components that require 

functionality within the water phase of the paint. Usually one or more 
hydrophobes are incorporated in isocyanate containing compounds. This adduct 
is reacted with a hydroxy-containing water-soluble component, resulting in a 
urethane linkage. Urethane linkages are much less prone to hydrolysis than ester 
linkages, and are therefore used extensively in ethoxylated polyurethane 
thickeners and associative alkali swellable thickeners. 

[0012] Generally the hydrophobe group is a nonyl-phenol, octyi-phenol or 

octadecyL The general structure is a substituted phenol ring containing a carbon 
chain of various lengths. The hydroxyl group of the phenol is the locus for 
' chemically attaching a hydrophilic functional group to yield an additive with the 
functionality of a surfactant or thickener. The reaction can vary based on the 
linkage requirement for hydrolytic stability. 

[0013] Thickeners, also referred to as rheology modifiers, have several roles in 

aqueous systems. They increase viscosity, maintain viscosity at required levels 
und^ specified processing conditions, provide improved stability, pigment 

ft 

suspension and application properties. Thickeners are used in coatings to impart 
viscosity through water-soluble hydrodynamic thickening (hydrogen bonding) 
and hydrophobic associative thickening mechanisms. The hydrophobic and 
hydrophobic/hydrophilic balance are critical to control the suspension, flow and 
stability/suspension properties of paint Thus, thickens can be used to control 
the balance of hydrophobic and hydrophilic properties, and, consequently, the 
degcee of wata sensitivity in a paint filnL 
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[0014] Many natural and synthetic thickeners are known. Natural thickeners 

include, for example, casein, alginates, xanthan gum, gum tragacanth, and 
modified celluloses, such as methyl cellulose, hydroxyethyl cellulose, 
hydroxypropyl cellulose and carbomethoxy cellulose. These natural products vary 
in their thickening efficiency and generally provide poor flow and leveling 
properties. They are subject to microbial attack and require the additional 
presence of antimicrobial agents. Synthetic thickeners include various acrylic 
polymers and maleic anhydride copolymers, Polyurethanes have found particular 
application as latex paint thickeners. Thickening properties of some of these 
thickeners are found to be one or more of the following: pH dependent, 
hydrolytically unstable, inefficient thus requiring large amounts of thickener to 
effectively increase viscosity, and/or sensitive to various components normally 
found in aqueous coatings. 

[0015] A variety of methods have been used to improve the thickening properties 

of aqueous solutions. For exanq>le, the effect of added surfactant on aqueous 
phase viscosity in the presence of hydraphobically-modified urethane-ethoxylate ' 
polymers is disclosed by M. Hulden in CoUoids and Surfaces A: Physicochemical 
and Engineering Aspects, 82, pp 263-277 (1996). 

* 

[0016] Hydrophobe-modified, water-soluble polymers, e.g,, hydrophobically 

modified cellulose ethers, have found extensive use in the latex paint industry as 
additives to provide associative thickening and liieology modification. 
Associative thickening can be described as a thickening mechanism whereby the 
hydrophobic substituents of the polymer molecules interact intra- or 
intermolecularly with other hydrophobes to provide desirable thickening 
characteristics such as high viscosity at low shear. In many cases, the 
hydrophobic substituents of the polymers can affect the rfaeology of the latex 
conqposition providing enhanced flow and leveling properties. Typical 
hydrophobic substituents used to derivatize polymers such as cellulose ethers 
include long chain alkyl epoxides, e.g., 1,2-epoxyhexadecane and glycidyl ethers 
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with long alkyl chains, e.g., nonylphenyl glycidyl ether. Thus, the hydrophobe- 
modified, water-soluble polymers are additives in latex compositions. 
[0017] Accordingly, hydrophobe-modified cellulose ether derivatives are desired 

which can provide associative thickening and rheological modification properties 
to latex compositions for the purposes of storage and application of the latex to 
a surface to be coated. 
[0018] Cellulose ethers have been used widely in the paint industry as thickeners 

for emulsion paints. Although these products like hydroxyethyl cellulose, 
methylcellulose derivatives, ethylhydroxyethyl cellulose and carboxymethyl- 
cellulose provide the paints with a number of good paint properties, these 
materials demonstrate shortcomings in the area of rheology. 
[0019] Associative cellulose ethers possess better performance properties. 

HowevCT. associative thickeners like hydrophobically modified ethoxylated 
urethanes (HEURS) are not useful as a single thickener in medium to highly 
pigmented latex paints because the amount of binder present in these paints is 
relatively low. Associative thickeners' like hydrophobically modified 
hydioxyethylcellulose (HMHEC) were developed. These HMHEC products 
perform weU in flow, film build, and spatter resistance in paints as compared to 
products prepared with other well known cellulosic polymers. The HMHEC 
products thicken the paint by dual mechanism, i.e., water phase thickening and 
network formation through hydrophobic interactions, and can. therefore, be used 
as a single thickener. The HMHEC products are hydrophobically modified 
cellulose ether derivative's modified with long chain alkyl groups described in 

■ 

U.S. Pat No. 4,228;277 and 4,352,916. Other patents tiiat describe different 
hydrophobically modified cellulose ethers useful in paints are U.S. Pat. 
Nos. 4,902,733. 5.124,445 and 5,120,838. 
[0020] Thickeners for aqueous solutions, which are effective irrespective of the 

surfactant type, belong to the group of water-soluble polymers. Suitable additives 
hm are cellulose derivatives and xandians. Polyethylene glycol derivatives 
(German Patent 3,140.160), polyol monoethms (European Patrat 0,303,187), 
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fatty acid-esterified polyoxyalkylene ethers of glycerol or propane- 1,2-diol 
(German Patent 3.239.564) or other polyhydric alcohols (German 
Patent 3,843,224). and alkylpolyethylene glycol ether fatty acid esters (German 
Patent 3,541,813). for example, have also been disclosed. The thickening action 
of these additives is presumably due to a highly hydrated lattice build up, 
resulting in the partial inunobilization of water. 

[0021] A non-urethane thickener is disclosed in U.S. Pat. No. 3,770,684 which 

teaches latex compositions containing from about 0.1% to about 3.0% of a 
compound of the general formula R-X-(water soluble polyether)-X-R' wherein R 
and R* are water insoluble hydrocarbon residues; X is a connecting linkage 
selected from the group consisting of an ether linkage, an ester linkage, an amide 
linkage, an imino linkage, a urethane linkage, an sulfide linkage, or a siloxane 
linkage. U.S. Pat. No. 3.770,684 also teaches that the preferred water soluble 
polyether is a polyethylene oxide polymer having a molecular weight of from 
3.000 to 35.000 or an ethylene oxide-propylene oxide copolymer having a 
molecular weight of from 3.000 to 35,000. 

[00^] A common feature of these thickeners is the simultaneous presence of 

linear or branched polymers which contain hydrophilic segments (e.g.. polyether 
chains contaming at least 5 alkylene oxide units, preferably ethylene oxide units), 
hydrophobic segments (e.g., hydrocarbon segments containing at least 6 carbon 
atoms) and urethane groups. 

[9023] Typical thickeners can be categorized into one of the following four 

categories: 

[0024] 1 . Cellulosic thickeners are water-soluble polymers. These thickeners 

have cellulosic backbones with various molecular weight hydroxyl terminated 
ethylene oxide chains extending fitom the hackboas. The water-soluble ethylene 
oxide chains, through hydrogen bonding with the water, swell and increase in 
molecular weight, resulting in an increase in the viscosity of the paint 
Depending on die molecular weight and variation, as well as the number of 
ethylene oxide groups, the thickens controls the ifaeology of the paint and 
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influences water sensitivity of the coating. An example of a cellulosic thickener 
described in the art is xanthan gum, which is a cellulosic composition containing 
a carboxyl functionality. 
[0025] 2. Hydrophobically modified cellulosic thickeners are water-soluble 

polymers whereby the cellulosic hydroxyl groups have been modified to contain 
a hydrophobic moiety. This type of thickener increases viscosity hydro- 
dynamically through hydrogen bonding interactions with water. The hydrophobes 
associate with other hydrophobic components in the paint composition to form 
a network to increase its associative molecular weight U.S. Pat. No. 4,218,262 
describes a nonclumping, delayed action viscosity increasing agent comprising 
core particles of xanthan gum and an encapsulating coating of a fat derivative and 
a surfactant wherein the coating has a hydrophilic/lipophilic balance (HLB) of 
from 3.5 to 10. The fat derivative is selected from the group consisting of fatty 
acids and mono and diglycerides of fatty acids. The surfactant is selected from the 
group consisting of alkali metal salts of fatty acids. Methods of forming the 
encapsulated particles are also disclosed. Additionally, U.S. Pat. No. 5,391,359 
describes water dispersible thickeners comprising hydrophilic polymers coated 
with particulate fatty acids or the salts thereof. The composition is a blend of CE 
(CMQ, starches and gums with finely divided particulate dispersant (more 
preferably from 2% to 20%) such as fatly acid or fetty acid salts (Al, Ca, Mg & 
Na stereate). Hydrophobic fumed silica was used for comparative purposes. 
[0026] 3. Hydrophobically modified alkali swellable thickens are 

polymerized with ethyl-acrylate, methacrylic acid, and a hydrophobe such as a 
nonyl-phenol. These thickeners thicken through hydrodynamic and associative 
(hidoening. 

[0027] 4. Hydrophobically terminated ethoxylated methane thickeners are 

relatively smaller molecular weight thickeners consisting of an ethylene oxide 
chain terminated with a hydrophobe such as octadecyl. Primarily this type of 
ttiickener increases viscosity by forming networks with other hydrophobic 
\nfR nther urethane thickeners, latex Dartides. and nonionic surfactants. 
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These low molecular weight thickeners can be water soluble depending on the 
degree of ethoxylation; thus, they can leach from the pamt fihn. U.S. Pat. No. 
4,426,485 teaches thickeners for aqueous systems which are water-soluble 
polymers having a molecular weight of at least 10,000 and which are comprised 
of hydrophobic segments each containing at least one monovalmt hydrophobic 
ffcoyxp covalently bonded to the polymer. At least one of the hydrophobic 
segments has at least two hydrophobes thereby forming a bunch of hydrophobes 
witiiin the hydrophobic segment. The hydrophobes within a bunched hydrophobic 
segment are in close association when they are separated by no more than about 
50 covalently bonded, sequentially connected atoms. One example of such a 
polymer is made by reacting a polyurettiane pre-polymer comprised of PEG 8000 
and toluene diisocyanate with toluene diisoc^^anate and the diol formed by 
reaction of epichlorohydrin and a 1 0 mole ethylCTie oxide adduct of nonyl phenol. 
[0028] In contrast to latex compositions, oil-based con^sitions, e.g., oil-based 

paints, commonly employ vegetable oils such as linseed oil or tung oil and/or 
vegetable oil co-reacted with otiier compoimds (such as alkyd resins) as a 
component of &e vehicle in the paint The vegetable oils, which are also referred 
to in the art as "drying oils", form crosslinked films upoa exposure to air. Like all 
vegetable oils, tiiese drying oils are triesters of various &tty acids and glycerol. 
Howeva, unlike most vegetable oils, tiie fatty acids in drying oils have a very 
hi^ degree of unsaturation (high iodine value), are high in polyunsaturated fatty 
acids, and generally have a majority of fatty acids that contain 3 or more double 
bonds (such as linolenic [cis-9-cis-12-cis-15-OctBdecatrienoic] acid, eleostearic 
[cis-9-trans-l l-trans-lS-Octadecatrienoic] acid, and 4-Oxo-cis-9-trans*l 1-trans- 
1 3-Octadecatri»oic acid). Semi-diying oils have moderate to high degrees of 
unsaturation, and ace high in polyunsaturated fatty acids, tnit contain lower levels 
of fetty acids that have 3 or more double bonds. The use of such reactive drying 
oils in oil based paints helps to provide apaint film which is hard and durable. 
Thus, die drying oils and co-reacted vegetable oil products (alkyds) afe desirable 
components of oil-based compositions. However, oil based compositions 
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typically comprise large proportions of volatile organic compounds (" VOC's") as 
solvents or additives, e.g.. 380 to 450 grams per liter ("g/1") or more. Such high 
concentrations of VOCs are environmentally undesirable. 
[0029] Latex compositions, on the other hand, typically comprise very low 

concentrations of VOC's, e.g. less than about 250 g/1 and thus are more 
environmentally compatible. Accordingly, it would be desirable to incorporate the 
drying oils of oil-based compositions into latex compositions to promote 
crosslinking of the latex compositions. However, the drying oils used in oil-based 
compositions are not water-soluble and accordingly cannot readily be used in 
latex compositions. 

[0030] A latex or emulsion composition containing drying oils is disclosed in 

U.S. Pat Nos. 6.203.720 and 6,174,948. The compositions disclosed in these 
patents contain crosslinkable monomers having a fatty acid residue derived from 
semi-drying or non-drying oils and chemically attached to ethylenically, 
unsaturated carboxylic acids. The monomers are polymerized to yield a latex 
polymer resin with oxidative cross-linking capability. These paint and coating 
formulations are susceptible to the same HLB concerns described herein. The 
formulations may require typical additives to yield a stable in-can paint 
formulation. As noted above, the known additives lessen the durability and 
water-resistance of the dry paint film. 
[0031] U is desirable to develop a latex paint formulation which incorporates 

components that can react during the curing process, and thereby help form a 
durable, water-resistant paint film. It is also desirable to reduce the amounts of 
the water soluble or water sensitive components which provide enmlsifying and 
xfaeologic properties in the can but also can contribute to poorer properties of the 
dry coating. Typically, surfactants, thickraecs and dispersants are generally lower 
molecular weight components that remain in the paint film, which can 
significantly reduce water resistance and durability of the paint film. These 
components axe required to maintain stability in the aqueous phase for in-can 
storage^ but can compromise the end use function of a paint film. The present 
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invention is directed to a latex paint formulation comprised of unsaturated fatty- 
acid containing rfaeologic and emulsifying components capable of oxidative 
crosslinking during the curing process that yield dried films with improved 
coating durability and water-resistance. The fatty acid components reduce or 
eliminate the need for typical water soluble emulsifiers, dispersants and 
surfactants. 



BRIEF SUMMARY OF THE INVENTION 

[0032] The present invention is directed to a latex paint composition comprising 

polyunsaturated fatty acid containing additives derived from vegetable oils. In 
preferred embodiments, traditional water soluble additives such as thickeners, 
surfactants and dispersants are replaced with polyunsaturated &tty acid 
derivatives, adducts or polyunsaturated fatty acid containing polymers. The 
polyunsaturated £atty acid containing additives reduce or eliminate the need for 
traditional water soluble additives that lower the water resistance of the dry paint 
film. Additionally, the polyunsaturated fatty acid moieties are capable of 
oxidative crosslinking during the curing process, forming a dry paint film that is 
more durable and water-resistant than traditional latex paint compositions. 



BRIEF DESCRIPTION OF THE FIGURES 



[0033] Figure 1 depicts an increase in viscosity of the PSG#2B paint formulation 

with increasing levels of unsaturated fatty add propylene glycol monoesters 
(PGME) [constant nonionic associative thickener concentration]. 

[0034] Figure 2 depicts an increase in viscosity of paint formiilations containing 

increasing levels of added of nonionic associative thickeners [constant 
concentration of either POME or Texanol®]. 

[0035] Figure 3 depicts the stability of latex particle disp^ions containing 

POME as shown by the gloss and sheen values of tiie paint formulations. 
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[0036] Figure 4 depicts the stability of latex particle dispersions containing 

PGME as shown by the hide values of the paint formulations. 
[0037] Figure 5 depicts viscosity data of latex polymer blends with added 

coalescing aids only [no added thickeners]. 
[0038] Figures 6 and 7 depict scrub resistance data of paint formulations 

comprising additives of various fatty acid propylene glycol monoesters where the 

fatty acids are derived from different oils. 



DETAILED DESaOPTION OF THE INVENTION 

[0039] The present invention is directed to latex paint compositions comprising 

additive components derived from polyunsaturated fatty acids. The latex paint 
composition comprises one or more additive components that contain a 
polyunsaturated fatty acid d^vative, adduct or polyunsaturated fatty acid 
containing polymer. In one aspect of the present invention, the latex paint 
composition comprises the following components: 

a. a latex polymer, and 

b. one or more of the following: 

i. a polyunsaturated fatty acid moiety chemically attached to 
a water solubiefiolymer, said polymer being selected from 
the group consisting of polyethylene glycol, anionic and 
cellulosic polymers, 

ii a polyunsaturated fatty acid moiety chemically attached to 

an alcohol, and 

iii. a polyunsaturated fatty acid mx>iety chemically attached to 
a glycol or a polyoL 

[0040] The latex polymer can be any latex polymer resin that is well known in 

the art for use in paints, coatings and the like. Useful latex polymers comprise 
addition-type polymMS induding polymerization and co-pol y me ji zarton (noducts 
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of: vinyl acetate, acrylic acid, methacrylic acid, styrene. alpha-methyJ styrene, 
butadiene, acrylates, methacryJates, vinyl chloride, vinylidene chloride and 
acrylonitrUe containing monomers. Particularly preferred are polymers and co- 
polymers of alkyl acrylates, alkyl methacrylates. styrene, and vinyl acetate. In 
preferred embodiments, the polyunsaturated fatty acid or derivative theieof is 
derived from a veget^le oil. Methods for obtaining fatty acids from vegetable 
oils are well known in the art Preferred vegetable oils include soybean oil, 
linseed oil, sunflower oil, com oil, canola oil, r^>eseed oil, cottonseed oil, peanut 
oil, tung oil, perilla oil, oiticica oil, castor oil and safQower oil. Most preferably, 
the polyunsaturated fatty acid moiety is derived from soybean or linseed oil. 

[0041] The polyunsaturated fatty acids or derivatives thereof may have been 

converted to or naturally contain conjugated sites of unsatuiation. 

[0042] If the polymer is polyethylene glycol or polypropylene glycol, at least one 

terminus of the polymer can be chemically attached through the carboxylic acid 
group of a polyunsaturated fatty acid or derivative thereof via an est», ethw or 
urethane linkage. When the functionality is that of a surfactant, the size of the 
polyediylene glycol chain can vary depending i^n the desired level of surface 
activity. 

[0043] If the polymer is an anionic polymer, it is preferred that the polymer is 

comprised of vinyl monom^ that includes, at least in part, acrylic acid and/or 
o^thacrylic acid, wherein said polyunsaturated fatty acid or derivative Uieieof is 
chemically attached to at least one of said monomm comprising said polymer. 
The chemical attachment is an estw, ether or urethane linkage. The vinyl 
monomer containing the polyunsaturated fatty acid or derivative thereof is 
subsequently polymerized to yield a polymer possessing hydrophobic traits from 
the fatty acid moieties and hydrophilic traits from the anionic polymer backbone. 

[0044] If the polymer is ceUulosic, it is envisioned that the cellulosic backbone 

■can be any ceUulosic polymer that contains one or more free hydroxy! groups. 
Preferred cellulosic polymers are xanthan gum. catboxymetfayloeliulose, 
hydroxyethyl cellulose and hydtoxypropyl ceUulose. The polyunsaturated fetty 
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acid or derivative thereof can be synthetically attached to the cellulosic backbone 
through the free hydroxyl group via an ester, ether or urethane linkage. 

[0045] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to an alcohol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the 
alcohol is selected from the group consisting of Ci-Cj alcohols including 
methanol, ethanoi, 1-propanol, isopropanol or 1-butanol. 

[0046] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to a glycol, the chemical attachment is 







Til 





is selected from the group consisting of ethylene glycol, diethylene glycol, 
dipropylene glycol, 1,4-butanediol, propylene glycol and 1,3-propane diol or 
mixtures thereof. Most preferably, the glycol is ethylene glycol or propylene 
glycol. 

[0047] If the latex paint composition contains a polyunsaturated fatty acid or 

derivative thereof chemically attached to a polyol, the chemical attachment is 
through an ester, ether or urethane linkage. In a preferred embodiment, the polyol 
is selected from the group consisting of glycerine, triemethylol propane (TMP) 
and sorbitol. 

[0048] Typical drying agents (certain metal soaps and salts) are well known in 

the art and can be incorporated in the conqpositions described herein. 

[0049] Most preferably, the composition contains a plurality of polyunsaturated 

fatty acid or derivative thereof containing additives, each of which contribute as 
described herein to the curing process to produce a more durable, water-resistant 
coating compared to traditional latex paints. In this embodiment, the present 
invention is directed to a litox paint composition comprising: 
1. a latex polymer, 

2 a thickener comprised of a polyunsaturated fatty acid moiety 

attached to a polymer, wh^:ein said polymer is 
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selected from the group consisting of polyethylene glycol, 
cellulosic and anionic polymers, 

3. a surfactant comprised of a polyunsaturated fatty acid moiety 
chemically attached to one of the following: 

a. a polyethylene glycol. 

b. , an alcohol or 

c. a polyol, and 

4. a dispersant comprised of a polyunsaturated fatty acid moiety 
chenaically attached to a glycol, wherein said dispersant contains 
a free hydroxy! or a carboxyl group. 

[0050] In this embodiment of the invention, the latex polymer can be any latex 

polymer resin that is well known in the art for use in paints, coatings and 
It is preferred that the polyunsaturated fatty acid or derivative thereof is derived 
from a vegetable oU. Preferred vegetable oils include soybean oil. linseed oil. 
sunflower oil. com oil, canola oU. rapeseed oil, cottonseed oU. peanut oU, tung 
oil. perilla oil, castor oil, oiticica oil and safflower oil. Most preferably, the 
polyunsaturated fatty acid moiety is derived from soybean or linseed oil. 
[0051] The polyunsaturated fatty acid or derivative thereof may contain 

conjugated sites of unsatnration. 
[0052] It is preferable that the thickener is comprised of at least one 

polyunsaturated fatty acid or derivative thereof that is chemically attached to a 
polymer, wherein the polymer is a polyethylene glycol, cellulosic or anionic 
polymer. If the thickener is comprised of a polymer of polyethylene glycol, at 
least one traminus of the polymer is chemically attached to a polyunsaturated 

attachment is an ester, ether or 
urethane linkage. If the thickener is comnrised of an aninni^ u 



preferred that the polymer is oonqnised of vinyl monomers, whei«in at least one 
of the vinyl monoma: is chemically attached to a polyunsaturated fatty acid or 




linkag< 



The vinyl monomer containing the polyunsaturated fatty add or derivative thereof 
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is su»«equ«.ay polymemed to yieW . polymer possessing hyd«>phob.o 
Z r feoy ecid moieues and HydropbiHc ^ «~,n a» ™ion.c po.yn^ 
L^ne. H *e Ouokcner is comprised o, a ceUulosic po.yn»r. i. « env^on^^ 
^ U.e ccUulosic backbone can be ceUaioaic pclyme. a«. conums one or 
„cre ^ hydroxy, groups. Prefer«d oeUuiosic poiymers are ,a„*.n 
Tydroxye^yl ceUuiose. bydroxypropy. ceU-lose. and carboxyn>eU.y ceU„i^ 

mulosic b.c«»ne a«».gb «» free bydroxyl group v„. an e,«r. e*er or 



urethane linkage. 



[0053] 



e hnlcage. , . 

H^su.(ao.an.iscomp.is«io..p.>y-»»-«'''^-*°'™' 
^ and a polyed.y.ene glycoi. U» po.,n»r c«. be '^l^ 
O^ugh U» cMboxylic acid group of a po.yunsan».»i f«.y .«d or denvauve^ 
r^^anes»r.e««roru.eauu.Un^ ^^--^^^^'^'^ 
^ vary depending upon U» desired level of ^-^^^^^^^ 
surfacUnrisco.np.isedof.poly»ns«ur«edfi..,acidorder.vau«*^^ 

„ .icobol. a» -coho. is selec^d «K»n *e group con^sbng ^.-^^ '''"^^ 
^aing mett-nol. ed.anol. l-pn-panoU i«.prop.nol or l-buur«>l. Mo,. 
^.'ry.U.e-cobo.ismea^no.oreU^ano. ^-^-^^-^^ 
I chenucauy ..uched «. *c -cobol trough an es«r. ^ orureU^ 1^^ 
; ^ surfacua. contain, a poiyunsa^nued fart, acid or "^^^ 

to a p.ef«,eden>bodia»n.a» glycol .s select, torn U» 
ir!l!^fe«.,leneglycol.died.yienegl,coUl.«»«nedlol.p.opyte« 

^landU-prop^^diol. Mos.p»f.»bly. .he glycol c»n..i.«a^^y^j 

Jcarboxyl gr»p. If *e sn.^ -..ins a polyuns^ 

a^^oWe *er«,f checucaUy » • P-lyol, *e chenucal aBadnnen. n. 

l.gb.nes..r.«heroru»«-ian.=.SC. ^'^^-"^^^Z 
;LL6o«.begroupoon.istingofgly«rine.«in.«h,lolprop«-CrMP)«^ 

I 

soibitol. 
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[0054] In this aspect of the invention, a dispersant comprises a polyunsaturated 

fatty acid or derivative thereof that contains one or more of the following groups 
on the glycol: a fiee hydroxyl group or a free carboxyl group. More preferably 
the polyunsaturated fatty acid or derivative thereof is a polyunsaturated fatty acid 
mono-ester of a glycol 

[0055] The term "polyunsaturated fatty acid or derivative thereof as used herein 

refers to a polyunsaturated fatty acid moiety or an ester, ether, carbamate or amide 
derived from said polyunsaturated fatty acid moiety. Examples of a 
polyunsaturated fatty acid or a derivative thereof include polyunsaturated fatty 
acid mono-esteis of glycols, such as linoleic acid mono-ester of ethylene glycol 
and linolenic acid mono-ester of propylene glycol. 

[0056] The polyunsaturated fatty acid or derivative thereof can be derived from 

a vegetable oil, genetically modified vegetable oil, or chemically or enzymaticaily 
modified vegetable oil. The term ''genetically modified vegetable oil" infers to 
an oil derived from a crop source that contains any gene alteration produced 
through genetic engineering techniques. Chemical or enzymatic modifications 
coiiq>rise any alteration of the physical or chemical properties of an oil, such as 
level of saturation, conjugation, or epoxidation. 

[0057] Specifically, polyunsaturated fatty acids.derived from vegetable oils can 

be used as a hydrophobe in formulation a latex paint composition. A 
polyunsaturated fatty acid contains a carbon chain typically 12 to 20 cazfoons in 
length, with a carboxylic acid end-group. A polyunsaturated fatty acid is 
hydrophobic due to the length of the carbon chain, which may contain conjugated 
or non-conjugated sites of imsaturation. 

[0058] Polyu n satu r a t ed fatty acids or derivatives thereof possess three properties 

of a hydrophobe conqponent raw matuial for use in an aqueous coating 
formulatioiL First, the polyunsaturated fatty acid derivative by virtue of its 
hydrophobicity behaves as a nonionic surfactant, and io^roves water resistance. 
The ef5ciency of the polyunsaturated fatty acid or derivative ttereof in this 
respect is relative to gmerally used hydrophobes of conqx)sittons such as octyl- 
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phenols and nonyl-phenols. Second, the fatty acids or derivatives thereof 
obtained from linseed oil and soy oils (and other unsaturated vegetable oils) 
contain unsaturated carbon bonds capable or further chemical reaction. These 
polyunsaturated fetty acid compositions, alone or synthetically combined with 
surfactants or thickeners function simUarly to typical hydrophobes in the 
dispersion, suspension, and stability of the aqueous paint When appUed as part 
of a coating on a substrate, the polyunsaturated fatty acid moieties could react, 
increasing the fihnhydrophobicity. water resistance, and fihndurabiUty. Typical 
commercial hydrophobes such as nonylphenol do not contain sites of 
unsataration. Tlius, typical hydrophobes retain their initial molecular weight, and 
are relatively water-soluble orwater-leachable components that detract ftompaint 

fihn performance. Third, polyunsaturated fetty acid glycol esters possess an 
affinity for metal surfeces due to a hydrophilic temiinus. It would be expected 
that the carboxyUc add glycol ester terminus of a polyunsaturated fetty acid 
woulddisplay affinity forpigments which containhigh-«iergy inorganic surfaces 

similar to metals. Essentially the polyunsaturated fetty acid derivative would act 
much like a dispersant The affinity of the polyunsaturated fetty acid glycol ester 
towards metal should also improve adhesion of the paint fflm on alkyd or metal 
surfaces. Conqwrable or improved gloss and hide of the dry pamt film versus 
paint compositions containing commercial dispersants would demonstrate 
optimum particle dispersion. 
[00591 polyunsaturated fetty acids are hydrophobes and would function 

similarly to typical commercial hydrophobes such as octyl-phenols and nonyl- 
phenols. The polyunsaturated fetty acid hydrophobes would have the added 
benefit of containing reactive sites through their unsaturation. When these 
polyunsaturated fetty acid hydrophobes are incorporated into the structures of 
associative thickeners, dispersants and surfectants used in latex paints, these 
reactive hydrophobes would yield chemically labUe sites. These sites would be 
for further reaction witiiin the latex pamt improving the properties and 
ity of ttie coating. 
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EXAMPLES 



EXAMPLE 1 



(0060] A study was initiated to evaluate the properties of propylene glycol mono- 

esters of polyunsaturated fatty acid (PGME) derived from soy oil in a latex paint 
formulation. A semi-gloss paint using a vinyl-acrylic copolymer (82%) and an 
aciyUc copolyma at 18% of total latex soUds was used to evaluate the fatty acid 
ester. Tables 1-6 d^ict paint formulations, PSO#2B and ?SQ#2C. 
[00611 The difference in the PSG#2B and PSC5#2C formulations is in the amount 

ofassociativenonionicpolyurethane thickeners. The polyunsaturated firtty acid 
propylene glycol ester (PGME) was added to the paint as a coalescing aid versus 
a commercial coalescing aids. e.g. Texanol®, on a percent latex weight solids 
basis abs7100 gaUons). Data for PSG#2B paint formulation (Figure 1) 
demonstrate the fetty acid ester (PGME) substantially increases Stormer viscosity 
(krebs units) versus commercial coalescing aids indicating substantial thickoier 
properties in paints containing conventional non-ionic, associative 
Typical paint viscosity increases due to emulsion particle swelling are indicated 
by the major commercial coalescing solvent, Texanol®. The thickening effect 
was further evaluated (Figure 2) by reducing the associative nonionic 
polyuretfiane thickener (PSG#2C paint Formula) to obtain comparable viscosity. 
The 60 degree gloss and 85 degree sheen values (Figure 3) demonstrate the 
polyunsaturated fetty acid ester maintains optimum latex particle dispersion, 

flocculation or coagulation that would result in destabilizing 
particles, loss of gloss, and increases in viscosity. Hiding values (Figure 4) are 
comparable to controls indicatingpigment stability in the finmulation rather than 
flocculation and agglomeration destabilizatien, which could cause viscosity 
increases. Thus, incorporation of POME into latex paint formulations provided 
thickening of the paint in conjunction with the associative nonionic thickener. 
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This thickening due to PGME allowed for reduction of the conventional 
associative thickener in the paint formulation while maintaining the original 
desired viscosity. 
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TABLE 1 
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TABLE 2 



B^Mirf-Glom Ltttfcjc Interior WaU yaint 
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[Versi on # 

CodeNoT 
Trade Name/Co lor 

Description 
Reason for Chanse 
IDI 

BIO-9S 
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T-40-AC 
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TABLE4 



Code 
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Water 
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TABLE5 
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EXAMPLE 2 

Latex Evaluation 

[0062] A vinyl-acrylic copolymer and acrylic copolymer blend (18% on total 

latex weight solids) was evaluated with various amounts of Texanol® or the fatty 
acid propylene glycol ester (PGME) to determine mechanism of thickening. No 
other paint additives or thickeners were added. The latex particle coalescing aids 
were added from zero to 8% at 2% increments based on latex weight solids. 
Latex viscosities were evaluated using a Stormer viscometer (kiebs units) and a 
Brookfield viscometer (cPs). Viscosity data (Figure 5) demonstrates that the 
viscosities were equal between the coalescing aids with no significant increase 
using the polyunsaturated fatty acid ester. TTie slight viscosity increases observed 
with increasing percent amount of coalescent aid are typical of viscosity increases 
due to sli^t emulsion particle swelling upon addition and migration of the 
coalescing aid into the emulsion particle. 

EXAMPLES 

[0063] A scrub test was performed to determine the film integrity and water 

resistance of dry paint films of paint formulations containing propylene glycol 
fatty acid monoesters (PGME). Various polyunsaturated fatty acid moieties 
derived from vegetable oils were chemically attached to propylene glycol through 
ester linkages. Panels were coated with one of the paint formulations containing 
a PGME and allowed to cure over a period of one week. Each panel was placed 
on a scrub machine. The scrub machine moves a wire brush over the panel in a 
back and forth motion* Each forward and backward scrab is counted as one 
cycle. When a paint film breaks, completely through exposing the substrate 
(failure), the cycle number is recorded. Data represents the number of cycles in 
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percentage relative to control. A control panel is tested for each panel tested with 
a test paint formulation. Each paint formulation is tested in duplicate. Scrub 
resistance data (Figures 6 and 7) demonstrate the improvement in durability of a 
paint film that contains PGME versus Texanol®. The data shown in Fig. 6 
represent scrub tests for three separate PGME containing formulations of each 
specified vegetable oil versus Texanol® containing paint formulations. The left 
bar shows the results of the test using a 6% POME containing the polyunsaturated 
acid moiety derived from the specified vegetable oil versus 6% Texanol® as a 
control. The formulations did not contain a metal drying agent The middle bar 
represents the same formulations with a metal drying agent The right bar shows 
the results of an experiment using 12% PGME formulations and a 12% 

« 

Texanol® formulation versus 6% Texanol® as a control. Hie data show that the 
formulations containing the polyunsaturated fatty acid additive possess a more 
durable coat compared to Texanol®. 

■ 

EXAMPLE4 

Synthesis of Poly(ethylene oxide)-Fatty Acid Diester Reactive Associative 
Thickener for Latex Paints 

[0064] Poly(ethylene oxide) (50 g, <Mp«15210 g/xnoU (M^1599G g/mol) was 

added to a solution of soybean oil methyl esters (100 g), iV-methyl-2pyrrolidone 
(30 mL) and potassium carbonate (2.0 g, 0.014 mol) in a 250 mL round bottom 
flask equipped with a magnetic stir bar, condenser, vacuum adapter, and receiving 
flask. The molecular weight of the poly(ethylene oxide) was determined by gel 
permeation duomatography (Figure 8). The reaction mixture was heated 150- 
1 55 ""C under vacuum and allowed to stir for 16 hours. The reaction mixture was 
cooled below 100 ""C and precipitated into a solution of hexane and ethyl acetate 
(5: 1). The white precipitate was recovered via suction filtration and dried under 
vacuum. The average molecular weight of the product, determined by gel 
pmneation chromatography, was found to be 15810 g/mol with a polydispersity 
index of 1.04 (Figure 9). 
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EXAMPLE5 

Synthesis of Reactive Associative ThicJcener for Latex Paints 

[0065] Poly(ethylene oxide) 30.5 g. <M^15210 g/mol. <M^=15990 g/mol) 

was added to a solution of epoxidized soybean oU (0.9 g), //-niethyl-2- 
pyirolidone (35 mL) and potassium carbonate (1.0 g, 0.007 mol) in a 250 mL 
round bottom flask equipped with a magnetic stir bar, condenser, vacuum 
adapter, and receiving flask. The molecular weight of poly(ethylene oxide) was 
detennined by gel permeation chromatography (Figure 8). The reaction mixture 
was heated to 150-155 under vacuum and allowed to stir for 1 hour. Soybean 
oU methyl esters (40 mL) were then added to the reaction mixture. The reaction 
mixture was aUowed to stir for an additional 15 hours. The reaction mixture was 

m 

then cooled below 100"C and precipitated into a solution of hexane and ethyl 

acetate (5; 1). The white precipitate was recovered via suction filtration and dried 
ondervacuum. Thenumberaveragemolecular weight of the product, detennined 
by gel permeation chromatography, was found to be 16250 g/mol with a 
polydisporsity index of 1 .05 (Figure 10). 



EXAMPLE 6 

of Poly(ethylene oxide) as an 
Associative Hiickener in Latex Paint 



[0066] Latex paint formula #2D shown in Table 7 was used for tfaickenca- 

evaluation. The latex paint had an initial viscosity of 60 KU (stoimer) and -aO.2 
aCD before the addition of any thickener. Latex paint (260 g) was added to a 
half-pint can. Polyethylene oxide) (2.3 g) used in the previous examples was 
piemixed with 1.9 g of butyl caibitol and 15 mLof demonized water in a 25 mL 
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beaker. The poly(ethylene oxide) solution was added to the latex paint with over 
head stirring at 1000 RPM. The viscosity of the latex paint was 57 KU after the 
addition of the PEO solution. Therefore, poly(ethylene oxide) did not show any 
thickening effect in the latex paint. 

EXAMPLE? 

Evaluation of Poly(ethylene oxide>Diester as an Associative 

Thickener in Latex Paint 

[0067] Latex paint formula #2D shown in Table 7 was used for thickener 

evaluation. The latex paint had an initial viscosity of 60 KU (stormer) before the 
addition of any thickener. Latex paint (281.2 g) was added to half-pint can. 
Poly(ethylene oxide)-fatty acid diester (2.16 g) finom Example 1 was ptcmixed 
with 2.16 g of butyl caibitol and 13.9 g of deionized water in a 25 mL beaker. 
The premixed solution was added to the latex paint with overtiead stirring at 1000 
RPM. The viscosity of the latex paint was 73.4 KU (stormer) and 0.55 (JCI) after 

* 

the addition of the thickener solution. 

EXAMPLES 

Evaluation of Poly(ethylene oxide)-Epoxidized Soybean 
Oil-Fatty Acid Ester as an Associative Thickener in Latex Paint 

[0068] Latex paint formula #2D shown in Table 7 was used for thickener 

evaluation. The latex paint had an initial viscosity of 60 KU (stormer) before the 
addition of any thickener. Latex paint (281.2 g) was added to a half-pint can. 
Poly(ethylene oxide)-epoxidized so^rbean oil-fatty acid ester (2.16 g) from 
. Example 2 was premixed with 2. 16 g of butyl caibitol and 13.9 g of deionized 
water in a 25 mL beaker. The inemixed solution was added to the latex paint 
with overhead stirring at 1000 RPM. The viscosity of the latex paint was 101.6 
KU (stormer) and 1.31 (Id) after tiie addition of the thickener solution. 
[0069] Having now fully described this invention, it will be understood to tiiose 

of oidinarv skill in tiie art diat die same can be performed within a wide and 
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equivalent range of conditions, fonnulations. and other parametere without 
affecting the scope of the invention or any embodiment tiieieof. All patents, 
patent applications, and publications cited herein are fully incoiporated by 
reference herein in their entirety. 
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WH AT IS CLAIMED IS : 

1 . A composition comprising: 

a. a latex polymer, and 

b, one or more of ttie following: 

i, a polyunsaturated fatty acid or derivative thereof 
chemically attached to a water soluble polymer, 
said polymer being selected from the group 
consisting of polyethylene glycol, anionic and 
cellulosic polymers, 

ii a polyunsaturated fatty acid or derivative thereof 
chemically attached to an alcohol, and 

iii. a polyunsaturated fatty acid or derivative thereof 
chemically attached to a glycol or a polyol. 

2. The composition of claim 1, wherein said polyunsaturated fatty 
acid or derivative thereof is derived from a vegetable oil, genetically modified 
vegetable oil, or chemically or enzymatically modified ve^table oil. 

3. The composition of claim 2, wherein said vegetable oil is selected 
from the group consisting of soybean oil, linseed oil, sunflower oil, com oil, 
perilla oil, oiticica oil, canola oil, rapeseed oil, castor oil, cottonseed oil, peanut 
oil, palm oil, tung oil or safflower oil. 

4. The composition of claim 3, wherein said polyunsaturated fatty 
acid or derivative thereof contains conjugated sites of unsaturation. 



5. The composition as in any one of ttie preceding claims, wherein 
said chemical attachments are an ester, ether, amide or urethane linkagp. 



iiii 
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6. The composition of claim 5 further comprising, a metal drying 
agent selected from the group consisting of cobalt, manganese, zirconium, iron,, 
lead, cerium, calcium, zinc, vanadium and mixtures thereof. 

7. A composition according to claim 1, comprising: 

i. a latex polymer, 

ii. a thickener comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to a 
water soluble polymer, wherein said polymer is 
selected from the group consisting of polyethylene 
glycol, cellulosic and anionic polymers, 

iii. a surfactant comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to 
one of the following: 

1 . a polyethylene glycol, 

2. an alcohol or 

3. a polyol, and 

iv. a dispersant comprised of a polyunsaturated fatty 
acid or derivative thereof chemically attached to a 
glycol, wherein said dispersant contains a free 
hydroxyl or a caiboxyl group. 

8. The composition of claim 7, wherein said polyunsaturated fatty 
acid or doivative thereof derived from a vegetable oil, graetically modified 
vegetable oil, or chemically or enzymatically modified vegetable oil. 

9. The composition of claim 8, wherein said vegetable oil is selected 
from the group consisting of soybean oil, linseed oil, sunflower oil, com oil, 
periUa oil, oidcica oil, canola oil, rapcsecd oil, castor oil, cottonseed oil, peanut 
oil, palm oil, tung oil or safflower oiL 
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1 0. The composition of claim 9, wherein said vegetable oil is selected 
from the group consisting of soybean oil or linseed oil. 

1 1 . The composition of claim 10, wherein said thickener is comprised 
of a polyunsaturated fatty acid or derivative thereof chemically attached at each 
terminus of a polymer of polyethylene glycol, wherein said attachment is an ester, 
ether or urethane linkage. 

12. The composition of claim 10, wherein said thickener is comprised 
of at least one polyunsaturated fatty acid or derivative thereof chemically attached 
to an anionic polymer. 

13. The composition of claim 12, wherein said anionic polymer is 
comprised of vinylic monomers selected from the group comprising acrylic acid 
and methadrylic acid, wha^in said polyunsaturated fatty acid or derivative thereof 
is chemically attached to at least one of said monomers comprising said polymer. 

14. The composition of claim 10, wherein said thickener is comprised 
Qf at least one polyunsaturated fatty add or derivative thereof chemically attached 
to a cellulosic bacU>one. 

15. The composition of claim 14, wh^in the polymer is selected 
from the group consisting of xanthum gum, carboxymethylcellulose, 
hydioxyethyl cellulose and hydroxypropyl cellulose. ' 

16. The conq>osition of claim 10, wherein said surfactant is comprised 
of a polyunsaturated fatty acid or derivative thereof attached to a polyethylme 
glycol polym^ chain, wherein said attachment is an ester, ether or urethane 
linkage. 
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17. The composition of claim 10, wherein said surfactant comprises 
a polyunsaturated fatty acid or derivative thereof attached to a hydroxyl- 
containing compound selected from the group consisting of alcohols, glycols and 
polyols. 

18. The composition of claim 17, wherein said hydroxyl-containing 
compound is an alcohol selected from the group consisting of methanol, ethanol, 
1-propanol, isopropanol and 1-butanol. 

19. The composition of claim 17, wherein said hydroxyl-containing 
conqK>und is a glycol selected from the group consisting of propylene glycol, 
ethylene glycol, diethylene glycol, dipropylene glycol. 1,3-propanediol, and 
1,4-butanediol. 



20. The composition of claim 17. wherein said hydroxyl-containing 
compound is a polyol selected from the group consisting of glycerine, trimethylol 
propane (TMP) and sorbitol. 

2 1 . The conq)osition of claim 1 0, wheiein said dispersant comprises 
a polyunsaturated fatty acid or derivative thraeof containing a hydroxyl or 
caiboxyl group. 

* 

22. The coiiq>osition of any one of claims 7 through 2 1 . wherein said 
polyunsaturated fatty acid or derivative thereof contains conjugated sites of 
unsaturation. 



23. The composition of claim 22, whezein said chemical attachment 
is an ester, ether or uretfaane linkage. 



1 1) lit 
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24. The composition of claim 23 further comprising a metal drying 



lead, ceriimi, calcium, zinc, vanadium, and mixtures thereof. 

25. The composition of claim 1 comprising, a polyunsaturated fatty 
acid or derivative Aereof chemically attached to a glycol, wherein said glycol is 
selected from the group consisting of ethylrae glycol, propylene glycol, 
diethylene glycol, dipropylene glycol, l,3-pn)panediol and 1,4-butanediol; said 
composition ftnth^ comprising a nonionic associative thickener, i^orein the 
viscosity of the composition is a result of tiie synergy of said polyunsaturated 
&tty add or derivative thereof chemically attached to a glycol and said nonionic 
associative fluckener. 

26. A method of making a composition according to claim 1 
comprising adding to an aqueous latex polymer, one or more additives in an 
amount sufficient to provide a stable aqueous latex paint formulation, said 
additives being selected from the group consisting of: 




1. 



u 




m. 



a polyunsaturated fatty acid or derivative hereof 
chemically attached to a polyol. 
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